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Life insurance by the ton 

















... Way of life insurance, to be more precise. For, in 
reality, the Forrestal is an investment in a principle 
whose provisions were set down more than 200 years ago, 
by bold men in a bold hand: The principle of freedom. 












A principle so valuable needs all the protection that free 
men can muster — at whatever cost. And history shows 
us that freedom, while a priceless heritage, is a costly one. 
Let us reckon this swift defender as a means of continuing 
a way of life unequalled in the world as well as in history. 
Look to the Forrestal as an insurance policy of which 
you are the beneficiary. 







U.S.S. Forrestal, built by Newport co 
News Shipbuilding and Dry Dock Com- Un 
pany, on her way to outfitting dock. 







= os 


* a 


(Ap 
aii : BABCOC. Z 
The Babcock & Wilcox Company, whose boilers supply power to the U.S.S. 
Forrestal and so many thousands of other American ships, is continuing to & WILCOX euen 
BO! 


work in the tradition of engineering excellence which has made the U.S.A. DIVISION 
the world’s leader in the design and construction of merchant and naval vessels. 
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Clifty Creek Plant at Madison, Ind... . 


. a 1,200,000-kw electric-generating station, will be the world’s largest 


steam-power plant when completed in 1956. It is one of two major plants 
being built by the Ohio Valley Electric Corporation to supply electric power 
to the Atomic Energy Commission’s new $11!/4 billion Portsmouth, Ohio, 


diffusion plant. See page 245 in this issue. 
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Services of Engineers... 


Wuat makes an engineering society a vital, influential, 
effective, and useful institution? 

Undoubtedly, as the Founders of The American So- 
ciety of Mechanical Engineers predicted three quarters of 
a century ago, a prime factor in the success of the Society 
is to be found in the high quality of the membership, 
the dedication to duty of the elected officers who deter- 
mine its policies and administer its affairs, and the thou- 
sands of committeemen who voluntarily devote time, 
talent, and energy to services for the benefit of their 
fellow members. 

ASME is rich in men of achievement and promise. 
Recently the number of members has exceeded the forty- 
thousand mark. Who these men are, what posts they 
hold, and where they live and work can be found by con- 
sulting the 1955 ASME Membership List, issued in 
February. The list contains the names of men who were 
undergraduates a yearago. It also contains the names of 
men who have been members for more than fifty years. 
The older men helped make ASME what it is today; 
the younger men will guide it to even greater distinction. 

Regardless of his age group, each member plays a dual 
role. As an individual he must develop his own career 
and in so doing he is justified in expecting certain bene- 
fits and services from his Society. As a member he 
gives what he can, as the opportunity is offered to him, 
to the Society and his fellow members. Unless he does 
so there will be no benefits or services. Hence, thou- 
sands of individual members are active as committeemen 
at the national and local level in any single year. In the 
current year the names of those serving at the national 
level will be found in ASME Annual AC-10, ‘‘Personnel 
of Council, Boards, and Committees,’’ issued in March. 
Others are serving in the Sections and Student Branches, 
and still others provide technical papers and manpower 
for meetings and conferences. These services of members 
constitute the Society’s richest resource. 

At this time of the year every ASME member has an 
Opportunity to serve his Society by taking part in the dis- 
cussions going on in his Section of items relating to im- 
provementof Society operationsand activities that appear 
in the first compilation of the 1955 National Agenda. 
By such service he can help his Society serve him. Items 
on which 15 Sections vote favorably will be passed on to 
the Regional Administrative Committee meeting in 
March, April, and May, and eventually to the Regional 
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Delegates Conference at Boston in June. Recommen- 
dations of the Conference will be referred to the Council, 
and the Council's actions will be reported in MECHANICAL 
ENGINEERING as those relating to the 1954 Conference 
were reported last month (see pages 199-201 of that 
issue). It is through such a process that the ideas of an 
individual member may be thoroughly discussed and 
presented to the Council for action. 


... to Engineers 


Last summer every ASME member was asked to fill out 
a questionnaire relating to his special interests. By 
Oct. 1, 1954, 56 per cent of the members had responded 
and the task of compiling the results was undertaken. 
The gross figures are now made public (see pages 236-240) 
so that every member may examine them and draw such 
conclusions as he believes to be valid and important. 

To shed further light on the significance of these over- 
all statistics, additional tables have been prepared in 
which the replies to certain questions are related to those 
of other questions. For example: In one of these tables 
members’ preferences for certain features of MECHANICAL 
ENGINEERING arte related to their replies to the question, 
“How well does MecHanicaL ENGINEERING meet your 
needs?’ Obviously, a proper interpretation of such sta- 
tistics should aid the Publications Committee in its 
efforts to improve its service to members. Similarly, 
other groupings of the statistics should throw light 
on other Society services. 

Helpful as the results of the Survey should be, it must 
not be concluded that the Society has been marking time 
while waiting for them. On the contrary, the Society 
has been operating with vigor and imagination. For 
example, announcement was made in January of the re- 
organization of the ASME Council to provide for more 
directors, an increase in the membership of the Nominat- 
ing Committee to insure representation of certain groups, 
and the formation of a Nuclear Engineering Division. 
More recently the Publications Committee has set up an 
advisory group to recommend improvements in publi- 
cations policy and procedures; and the principal com- 
mittees reporting to the Board on Technology (Meetings, 
Professional Divisions, Publications, and Research) met 
in January with representatives of the Professional 
Divisions at a Technology Executives Conference (see 
ASME News) where important subjects were discussed. 
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The Struggle for Engineering Leadership 


Is the competition in training scientists and 





engineers being lost to Iron Curtain countries? 


By John R. Dunning 


Dean, Columbia University School of Engineering, New York, N. Y. Member ASME 


WE Look out upon a world whose keynote is dynamic 
change—an increasing rate of dynamic change. We look 
out on a world which anticipates with grave concern 
the possibility of a next world war—a war which in 
the first few hours will take out nearly every major 
population center and every industrial center—one half 
of the population of the countries involved. 

On the other hand, as a result of the work of the engi- 
neers in this increasingly technological civilization, we 
also face a world, which, at this moment, is just barely 
beginning to realize the potentialities of what engineer- 
ing and science can do. 

It is time, perhaps, to stop and take stock of ourselves. 
What is our role in the scheme of things today and what 
kind of a role do we want to play during the next 25 
years, as ASME looks forward to filling out its century? 

It is certain that every one of us involved in the appli- 
cation of engineering and science is profoundly and deeply 
convinced that, properly used, the methods and the 
tools that we have just begun to develop are infinitely 
more effective in applications for the good life than in 
the cause of destruction. 


The Engineer’s Task 


The primary task of the engineer—to put to work dis- 
coveries in the field of basic science for the benefit of 
mankind—is only beginning to be understood by our 
fellow citizens. 

We are faced with drastic competition in this endeavor 
from behind the Iron Curtain. It is only within recent 
years that sufficient data have become available to ap- 
praise the extent of this competition. Shortly after the 
revolution 35 years ago, and after driving out many good 
mechanical engineers—members of this Society such as 
George Karelitz and Timoshenko—Russian leadership 
decided to make the development of engineering and 
science the keynote, the fundamental basis of Russian 
expansion. The Russians turned the education of the 
engineers back to the professionals in the universities, 
while most of us were misled with tales of peasant 
education, literacy, and like movements. 


Russians Closing the Gap 


We awoke with a real shock about a year ago, and an 
even worse shock last June, when we found the Russians 
were graduating about 2!/2 times as many engineers 
as were matriculating from our institutions of tech- 
nology. The situation was unfolded through the various 
arms of our Intelligence Services, through the professional 





Address delivered at the Annual Meeting Banquet, New York, 
N. Y., December 1, 1954, of Tae American Society or MECHANICAL 
Enoinegrs. Slightly condensed. 
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societies’ groups who have been studying the problem, 
through our own Engineers Joint Council, and the 
Engineering Manpower Group, the Scientific Manpower 
Commission, and the National Academy of Science's Re- 
search Council. Even now we have only a partial pic- 
ture. 

However, it is clear that not only have the Russians 
been outproducing us to the point where their total 
number of engineers is now essentially the same as ours, 
but on the Master's and Doctoral levels they appear to 
have been giving degrees to probably three or four times 
as many as we have. The news is even more disturbing 
because of the few analyses we have of their professional 
output. Neither the British nor ourselves today have 
even a translation service of the Russian professional 
journals which has been agreed upon properly among 
our professional engineering and scientific societies. 
Such translations as have been made, largely for military 
security purposes, are exceedingly disturbing. From 
the best analysis we can make, it would appear that in 
many areas the Soviets are equal to us; sometimes they're 
a little behind, but all too often they actually seem to be 
ahead of us. 

The same situation may exist as in the case of the de- 
velopment of thermonuclear weapons. Admiral Strauss 
recently pointed out that the first Russian hydrogen 
bomb, which came only a relatively few months after 
our first one, with which we had a lot of difficulty, 
actually was probably better and more cleverly designed 
than our first one. 


Situation Critical 


Make no mistake, we face a very serious situation. 
At the present time the determined groups behind the 
Iron Curtain, not only in Russia but in all the satellite 
states, have made the development of science and engi- 
neering, and the management and technology that flow 
from it, the keynote of their national policy. With 
about 60 per cent of the present Politburo composed of 
engineers, we are up against professional competition of 
the most serious sort. At present, about 4000 research 
institutes are attached to Russian universities, or are 
operating independently. The Russian engineer and the 
scientist have a far higher differential between their 
wage scales and the lowest-paid Russian worker than 
prevails in this country. 


Drawbacks of Mass Education 


In this country our basic educational practices for the 
past 50 years have been devoted to a shieaghe of mass 
education. While mass education certainly has given 
our country great strength in one sense, on the othet 
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hand our primary and secondary educational system is 
in gtave danger of starving out our professional classes, 
upon which the welfare and security of this nation de- 
pend. 

High school after high school in this country has 
PP oe: all laboratory courses. In many states less 
than half of the high schools are now giving mathe- 
matics or laboratory science courses which would qualify 
students for entrance into the average engineering 
school. 

While total high-school population has been climbing 
steadily, the number of graduating students, who are 
qualified by knowledge of basic mathematics, physics, 
and chemistry, to undertake professional training in engi- 
neering, science, or medicine, has gone down steadily. 
As a matter of fact, the number decreased 11 per cent 
again last September. This situation has been at the 
danger point for four or five years and only now is 
beginning to show a slight turn for the better. 

As it stands, nothing can be done to prevent the 
Russians from gaining on us in scientific and technical 
manpower by a ratio of 2 to 1. Already we have lost 
the battle for engineering manpower—at least in num- 
bers. 


Provide Opportunity for Qualified Students 


We have been devoting our efforts to mass education 
without reference to the great need of our country for 
people of advanced education and without providing an 
opportunity for those who have the aptitude and intel- 
ligence to go forward in engineering and science. If we 
do not develop a basic educational philosophy that per- 
mits every young man and woman to advance who has 
the intelligence, aptitude, and drive, then we certainly 
have all failed in our responsibilities. Surveys show 
that probably less than one half of those who have the 
intelligence and qualifications to be engineers are even 
getting into college. They have been discouraged along 
the line by the environments in which they live. 

I do not pretend to have a solution to all these difficul- 
ties, but it is time we gave serious thought to the matter, 
because the very civilization that we have built up so 
quietly and so effectively has not been ‘‘sold’’ properly. 
We engineers and scientists have not made our fellow 
citizens realize the basic underlying strength that has 
made this nation great. Somehow we have failed very 
badly in our own public relations. We are taken for 
granted and, as a result, there is grave danger of losing 
the showdown for the world. These are exceedingly 
serious days. 


The Nation’s Strength 


Over the past 50 years, intensive use of our sources of 
energy—water power, coal, petroleum fuels, natural 
gas—made possible the development of machines to 
translate the raw materials of the earth into the abun- 
dance that exists around us. Measured by any index, this 
Nation produces roughly one half of the world’s entire 
output of commodities—in spite of the fact that we con- 
stitute only 6 per cent of the world’s population. 

This ability to produce for the good of mankind can- 
not be utilized under the constant threat of war. Per- 
haps with nuclear weapons we have reached the point 
where we have made war so horrible that it becomes an 
absurdity. Possibly this releases a hope that if we do 
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We are at the crossroads where our competitors 
on the other side of the Iron Curtain have de- 
cided to use engineering knowledge with a 
vengeance and have made it the complete instru- 
ment of national policy. In such hands ‘this 
power will be used to enslave the world. While 
we have a long head start, they are overtaking us 
very rapidly. To solve the problem, the engineer 
and the scientist must be accepted by their fellow 
citizens as constructive and dynamic factors in 
our Civilization. Industry as a major channel for 
our national income must accept real responsi- 
bility in this situation, but industry’s support is 
still small even though there are encouraging 
trends. 





not have war, then the battle for the world will be 
decided on the basis of who can deliver the goods, food, 
clothing, and shelter most effectively and efficiently to 
an increasing proportion of the world’s peoples. 


Limiting Factors 


The plain fact is, however, that even with all the 
knowledge, science, and technology which we can bring 
to bear on the problem, there is not sufficient fossil 
energy in the form of coal, oil, and water power com- 
bined to improve the living standards of more than a 
small proportion of the world’s population. Possibly a 
level equivalent to ours could be attained by a fourth of 
the peoples of the world. As we move ahead into the 
next 25-year period—toward the one-hundredth anni- 
versary of this Society—the answer must come from the 
development of atomic power—utilized in every possible 
application from central power stations to package 
reactors, in ships, airplanes, and even locomotives. 

In uranium we have one definite solution to the 
world’s growing energy deficit. This element is a 
source of energy many times greater than that of coal 
and oil. It is the only conceivable source through 
which any appreciable fraction of the people on this 
earth can be liberated from basic slavery and provided 
with more than the bare essentials of life. The only pos- 
sible solution to the problem—whether provided by the 
communists or by free men—is a steadily increasing use 
of science and technology. 

The engineer and scientist must be accepted by their 
fellow citizens as basically constructive and dynamic 
factors in our civilization. At the same time we must 
recognize that responsibility goes hand in hand with 
opportunity. In our duty to mankind here and through- 
out the world, we must steadily raise the standard of 
living and, thereby, the standard of human decency and 
human dignity. In a sense, freedom can come only 
through the spirit that the engineer makes possible. 
Engineers will be equal to the task and the future will 
see the human race avoid another catastrophic war. We 
are moving forward in the constructive use of the engi- 
neering and the science that we stand for and in which 
we so deeply believe. 
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e Advantages 
e The “Brayton”’ Cycle 
e Gasifier Configurations 


Model DL Gasifier 


Working Principles 


Active American evaluation of free-piston gas-turbine 

rime movers has been continuing since before the end 
of World War II, although on a very limited scale in 
proportion to that of gas-turbine prime movers as a 
whole. During the early years the fundamental work 
was carried on through the efforts of the U. S. Navy 
Bureau of Ships and the author’s company, but now at 
least two other firms are engaged in — evaluations. 
There are also many other signs indicating a general 
spreading of interest. 


Why the Free-Piston Gas Turbine 


The extent to which free-piston gas-turbine machinery 
will be applied cannot be predicted with accuracy at 
this time but it is the author’s conviction that such 
equipment can take its place beside other successful 
prime movers. In comparison to diesel engines, free- 
piston machinery has inherent advantages of lower 
specific weight, lower maintenance costs, greater flexi- 
bility of arrangement and operation when used in multi- 
gasifier plants, and greater —" of delivering large 
amounts of power to a single shaft. 

Free-piston machinery has an efficiency advantage 
over small steam or simple-cycle gas-turbine plants. 
Also, in comparison to steam or complex-cycle gas-tur- 
bine plants, the hazard due to the escape of large quan- 
tities of high-temperature working fluid from large 
boiler or receiver-type volumes is virtually eliminated. 


Thermodynamic Cycle 


The basic elements of a free-piston-gasifier gas-turbine 
plant are a pair of single-stage reciprocating compressors, 


Contributed by the Railroad Division and presented at the Annual 
Meeting, New York, N. Y., November 28-December 3, 1954, of Tue 
American Society or Mecnanicat Encinggrs. Condensed from ASME 
Paper No. 54—A-67. 


212 


Free-Piston Gas-Turbine Prime Movers .. . 
A Review of Basic Principles 








By A. J. Ehrat 


Baldwin-Lima-Hamilton Corporation, 
Hamilton, Ohio 
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Fig. 1 Flow diagrams showing (A) free-piston gas turbine; 


(B) turbocharged diesel engine; and (C) simple-cycle con- 
tinuous-combustion gas turbine 





a two-stroke-cycle opposed-piston diesel cylinder which 
is coupled to the compressors, and a power turbine. As 
shown by the schematic flow diagram, Fig. 1(A), air 
drawn from the atmosphere by the compressors is com- 
pressed and delivered to the diesel cylinder, where it is 
compressed further. Fuel is then injected and burned, 
and the combustion products are expanded partially in 
the diesel cylinder pA the rest of the way in the turbine. 
The power developed by the diesel cylinder drives the 
compressors, and all of the power developed by the tur- 
bine is delivered to the output shaft. 

Fundamentally, the free-piston gas-turbine plant em- 

loys the same ideal thermodynamic cycle as do its 

tter-known counterparts, ‘the turbocharged diesel 
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SPECIFIC VOLUME 


Fig. 2 The free-piston gas-turbine plant employs the con- 
stant-pressure or Brayton cycle 


engine, Fig. 1(B), and the simple-cycle continuous-com- 
bustion gas turbine, Fig. 1(C). This cycle involves 
isentropic compression of air drawn from the atmosphere, 
constant-pressure combustion in this air, and isentropic 
expansion to atmospheric pressure. It is commonly 
known as the ‘“‘constant-pressure’’ or Brayton cycle, 
Fig. 2. 

Although all three of the prime movers operate on the 
same thermodynamic cycle, important differences result 
from the several methods by which the processes of that 
cycle are effected. The free-piston gasifier and the 
diesel engine both use an engine cylinder in which com- 
bustion is carried out intermittently, whereas the gas- 
turbine plant employs a chamber in which fuel is burned 
at a relatively steady rate. Therefore, because much 
higher maximum cycle pressures and temperatures are 
permissible in the diesel cylinders of the gasifier and of 
the diesel engine, the cycle efficiencies of the two are 
comparable. Furthermore, even though the maximum 
cycle temperature is higher, the temperature at the 
turbine inlet can be appreciably lower than that of the 
continuous-combustion gas turbine because a major 
portion of the expansion is carried out within an engine 
cylinder. 


Casifier Configurations 


All existing free-piston gasifiers are symmetrically ar- 
ranged to contain a central diesel cylinder flanked by a 
‘vad of compressor cylinders and by one or more pairs of 

ounce, or cushion, cylinders, Fig. 3. A composite 
diesel compressor-bounce piston assembly is housed 
within each half of the machine. By reason of the sym- 
metry of the gasifier, at any particular instant both piston 
assemblies are displaced the same distance outward from 
the center line and the primary forces, accelerations, and 
velocities involved are equal and opposite in direction. 
In other words, the gasifier enjoys inherent dynamic 
balance, a trait which permits use of simple supports 
tather than a heavy foundation. 

In spite of the design symmetry of the gasifier we may 
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expect relatively small differences between the forces on 
the two piston assemblies, resulting from secondary 
variations in friction coefficients, valve action, and the 
like. Therefore the two pistons must be connected by a 
light mechanism which insures synchronization but 
which does not otherwise limit or control motion. 
This synchronizing mechanism may consist either of a 
pair of toothed racks operating on a common pinion 
gear, or of a system of linkages., It has another very 
important function in that it is used also to drive the 
fuel pump and to time the injection of fuel. 

‘The gasifiers which have actually been built may be 
classified as one or the other of two basic types. They 
are either outward-compression machines, Fig. 3(4), or 
inward-compression machines, Fig. 3(4), depending on 
the direction in which the pistons move during the 
compressor-cylinder compression and discharge _—— 
Each type, of course, can have a number of vari- 
ations. 

Fig. 3(c) depicts the inward-compression-type varia- 
tion which involves the use of adjustable compressor 
heads. This is the machine which will be used to 
illustrate the principles of free-piston gasifiers. 


Model DL Gasifier 


A more detailed sectional view of an inward-compres- 
sion-type machine with adjustable compressor heads is 
shown in Fig. 4. It is the Baldwin-Lima-Hamilton 
model DL, a high-output unit developed for the U. S. 
Navy Bureau of Ships. 

The gasifier actually under test has an 8-in. diesel 




















© ' { 

Fig. 3 Basic types of free-piston gasifiers: (4) Outward 
compression; (+) inward compression; (¢) inward compres- 
sion with adjustable compressor heads 
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Fig. 4 BLH model DL gasifier, a high-output unit developed for the United States Navy Bureau of Ships 


cylinder bore, a 22-in. compressor-and-bounce cylinder 
bore, and a nominal net stroke of 10°/, in. Its speed is 
of the order of magnitude of 1000 cycles per min. Nomi- 
nally the machine is rated at 700 gas horsepower which 
implies an output, at the shaft of an 85 per cent efficient 
turbine, of around 600 hp. Actually it has already 
delivered as much as 830 gas horsepower, corresponding 
to 700 shp, during laboratory tests. The prototype 
machine has accumulated several thousand hours of 
operation, including a successful 500-hr official Navy 
endurance run. 

The model DL free-piston gasifier has been operated 
only on distillate fuel oils. The satisfactory combustion 
in the gasifier of lower grades of fuel, such as the re- 
siduals, is entirely possible but has not as yet been in- 
vestigated because of the priority assigned to other work. 


214 





Working Principles 


The events during each cycle of the pistons occur as 
follows, Fig. 5. The composite pistons are driven 
outward by the expanding combustion gases of the 
diesel cylinder and by the expanding air of the compres- 
sor-cylinder clearance volumes. Air is drawn into the 
compressor cylinders, and air contained within the 
bounce cylinders is compressed for storage of energy. 
Near the outer end of the stroke first the exhaust ports 
and then the scavenge ports are uncovered by their re- 
spective diesel pistons, consequently releasing the com- 
bustion products to the turbine and permitting fresh 
high-pressure air from the scavenge system to enter and 
purge the cylinder. The pistons are then returned in- 
ward by the energy stored in the bounce cylinders. The 
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ports are closed off, the air charge thus trapped within 
the diesel cylinder is compressed, and the air previously 
drawn into the compressor cylinders is compressed and 
delivered to the scavenge system. Near the inner end 
point of stroke a metered quantity of fuel is injected into 
the diesel cylinder, causing repetition of the entire 
process. 

The functioning of the free-piston machine is char- 
acterized by the fulfillment of two basic requirements. 
During each cycle of the pistons there must be a com- 
plete internal balance of work and during each stroke of 
the pistons there must be a complete balance of energy. 

The first requirement, that the work shall balance, 
arises from the fact that the gasifier is only pneumatically 
linked to the load and therefore cannot deliver any ex- 
ternal mechanical power. Because of this, all the in- 
dicated work of the diesel cylinder must be absorbed and 
balanced by the other components of the gasifier. Specif- 
ically, the work of the diesel cylinder is balanced by the 
work of the compressor cylinders plus that of friction. 
This work balance is not a precarious one. On the con- 
trary, within the broad operating range of the machine 
it is wholly automatic setts the basic means for adjust- 
ing power output. 

The second requirement, that the energies shall 
balance, is attributable to the facts that the pistons re- 
verse direction at each end point of stroke and that there 
are no rotating masses to carry kinetic energy over 
from one stroke to the next. Thus, during each stroke, 
all the energy delivered to the pistons must have been 
absorbed from them by the time the extremity of stroke 
is attained. For example, during the outward travel of 
the pistons the expanding gases in the diesel cylinder 














Fig. 5 Diagrams showing cycle of events: (A) Pistons 
irivee outward; (B) outer end of stroke; (C) pistons returned 
inwar 
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and the expanding air in the compressor-cylinder clear- 
ance volumes transfer energy to the pistons, where it 
appears as kinetic energy. This energy subsequently is 
absorbed and balanced by the air in the bounce cylinders 
and by the comparatively small amount of friction. 

Because of the energy-balance characteristic we may 
conclude that a free-piston machine contains no me- 
chanical ‘‘flywheel effect.’’ This is a unique advantage, 
for the machine can be brought up to speed swiftly after 
starting, can change load rapidly, and can be stopped in- 
stantly and safely in an emergency. 


Principle of Piston Motion 


The underlying principle of piston motion is much the 
same as that of a system composed of a mass oscillating 
between opposed springs. Although in the gasifier 
system the “‘springs’’ are pneumatic rather than me- 
chanical, in both systems one spring projects the pistons 
against the other and the surplus energy released by the 
first subsequently is absorbed and balanced by the other. 
Because the point at which the stroke terminates and 
the motion reverses is the point where the balance of 
these two energies is complete, it may be shifted by 
alteration of the energy conditions through adjustment 
of the constants and working levels of the springs. 
As is true also of the mass of the spring-mass system, 
the gasifier pistons operate at a natural frequency which 
is a function of the reciprocating weight and of the force- 
versus-stroke characteristics of the springs. 

Hence we observe that the motion of the pistons is 
rational even though not subjected to the inflexible re- 
straint of the conventional crank-connecting rod mech- 
anism, and that it is ‘‘free’’ only in the sense that it is 
free to be controlled through application of the work- 
and energy-balance principles. This freedom of control 
permits adjustment of stroke end points to suit the re- 
quirements of each operating situation. 


Adjusting Stroke End Points 


Adjustment of stroke end points obviously implies 
simultaneous adjustment of net stroke length and of 
piston displacement. Therefore it implies also a tend- 
ency to vary the air delivery of the compressors and the 
gas delivery and the gas-power output of the gasifier. 

The outer end point is basically more effective for 
stroke-length adjustment than is the inner, because it 
can be varied over a much greater range. This range, 
which is of the order of 20 per cent of the nominal piston 
stroke, falls between an end point so great that the 
minimum safe operating clearance from pistons to 
bounce-cylinder heads is encroached upon and one so 
small that the scavenge ports are choked beyond the 
limit of stable gasifier operation. 

The adjustability of the inner end point is at least as 
significant as is that of the outer end point, because it is 
used to adjust the diesel-cylinder compression ratio. As 
a result, the diesel-cylinder compression and firing 
pressures may be controlled throughout the load range. 


Compressor Clearance Volume 


Another variable which has particular influence on the 
operation and power output of. a gasifier is the clearance 
volume of the compressors. The theory of reciprocating 
compressors tells us that for high volumetric efficiency 
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this clearance should be as small in proportion to the 
displacement as possible. This requirement assumes 
added importance as the pressure ratio is increased. 

On an outward-compression gasifier the outer end 
point of stroke governs the clearance volume. This 
relationship is reasonably satisfactory, the only objection 
being that there is a slight variation of the position of 
this point from cycle to cycle and as a result the linear 
clearance of the compressors cannot with safety be re- 
duced quite as much as might be desired. 

On an inward-compression gasifier the inner end point 
of stroke governs the clearance. This is an advantage 
because the inner end point is very steady. Unfortu- 
nately, the advantage gained is clouded by the fact that 
now compressor clearance is coupled also to diesel- 
cylinder compression ratio. For a machine of high 
specific output such an alliance is detrimental because 
the requirements of these two very important operating 
variables conflict. That is, as turbine-inlet pressure 
rises, on the one hand compressor clearance should de- 
crease or should at least remain constant in order that 
highest volumetric efficiency may be maintained, but 
on the other hand diesel-cylinder clearance should in- 
crease in order that compression and firing pressures may 
remain at reasonable values. Whereas the first con- 
sideration demands a reduced or at least a constant inner 
end point of stroke, the second consideration demands 
an increased one. The opposing requirements can be 
compromised to a certain extent up to moderate turbine- 
inlet pressures, say, 50 psig, but at higher pressure the 
differences become too great for practical operation. 
Even at lower pressures, the necessary compromise 
tends to reduce the specific output as well as the operating 
flexibility of the gasifier. 

On an inward-compression gasifier with adjustable 
compressor heads there is no need for such a com- 

romise because the compressor clearance is basically 
Tinasent from the stroke end points. Aside from the 
fact that the steadiness of the inner end point permits 
continuous operation with a very small compressor 
linear clearance, which can be as little as 1 per cent of 
the net piston stroke, neither the inner nor the outer 
end point has a primary influence on the choice of 
compressor clearance. The resulting separation of com- 
pressor-clearance control from that of diesel-cylinder 
compression and firing pressures is especially advanta- 
geous because the machine can be operated under condi- 
tions which are optimum as regards endurance, thermal 
efficiency, and specific power output. 

Whereas the inward-compression machine with fixed 
compressor heads is limited as to maximum turbine-inlet 
pressure, that with adjustable heads can be operated at 
any pressure which it can physically withstand. In this 
respect the latter has an advantage in common with the 
outward-compression gasifier. An additional advantage 
is its capacity for operating at appreciably lower turbine- 
inlet pressures than can gasifiers of the other two designs. 
This means that the inward-compression gasifier with 
adjustable compressor heads can idle more easily against 
a turbine. 


Compatibility of Gasifier and Turbine 


The mechanical power delivered at the turbine shaft 
is the product of the adiabatic turbine-shaft efficiency 
and of the adiabatic gas P sages delivered by the gasifier. 
A gasifier, when operated as a separate entity, can furnish 
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each desired value of gas power in the form of many 
different combinations of gas flow, gas pressure, and gas 
temperature. If the gasifier were operated against a 
turbine equipped with an infinitely variable nozzle area 
the combined plant could enjoy the complete operating 
flexibility of which the gasifier is capable. Such a goal 
would, however, require very complicated controls be- 
cause each power requirement could be satisfied by an 
infinite number of gasifier and turbine operating condi- 
tions. Therefore it is likely that, even in the particular 
applications where a variable-nozzle-area turbine might 
be used, a definite schedule of area variation would be 
adopted. 

In most instances, however, a turbine having a fixed 
nozzle area is all the free-piston plant requires. The 
actual value of this area is chosen at the outset of the 
application study and depends on the nature of the speci- 
fied installation. Generally speaking, smaller nozzle 
areas permit the attainment of higher maximum powers 
because the gasifier can supply higher pressures and 
temperatures before it reaches its gas-flow limit. On 
the other hand, smaller nozzle areas also imply higher 
pressures and temperatures for each absolute value of 
part-load power and thus involve more severe operating 
conditions. Hence smaller nozzle areas would be chosen 
for applications requiring higher powers for short periods 
of time, as is true for many naval combatant vessels, 
and larger nozzle areas would be chosen for continuous 
full-power installations. 

Once the nozzle area of a fixed-nozzle-area turbine has 
been chosen, the delivery characteristics of the gasifier 
must match the consumption characteristics of the tur- 
bine at all loads. 


Conclusion 


In conclusion it may be stated that the text of this 
paper forms only an introduction to the principles of free- 
piston gas-turbine prime movers. The principles them- 
selves are neither fundamentally new nor, it is hoped, 
difficult to understand. It is necessary only that they 
be approached objectively. For additional, more spe- 
cific, information concerning this interesting application 
the engineer is referred to the literature, some excellent 
examples of which are given in the references which 
follow. 
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Possible Energy Trends 


An appraisal of energy from nuclear sources in 
comparison with conventional sources of power 


By D. P. Barnard 


Assistant Secretary of Defense for Research and 
Development, Washington, D. C. Member ASME 


THE ENERGY from nuclear reactions shows up mainly 
asheat. The heat portion only can be used—-in the light 
of present know-how—for the production of power or 
for any other ‘‘constructive’’ purpose. Heat is merely 
one form of energy and therefore carries with it the 
implication that it can be transformed into any other 
required energy form. However, many prolific sources 
of heat are economically unusable with present tech- 
nology. For example, an enormous amount of heat 
energy is stored up in the sea, but its temperature level 
is so low that it cannot be employed profitably—at 
least not at present. The same is essentially true of 
tide, wind, and low-head hydraulic-energy sources. 
Even solar energy, while generated in fantastic amounts 
and at extremely high temperature levels, is economi- 
cally unsuitable for serious power production or for direct 
use as a heat source. From a practical standpoint, we 
must seek forms of heat which can be converted into 
other types of energy on a convenient and an economi- 
cally attractive basis. 


The Sun as an Energy Source 


Just why is there such intense interest in “‘man-made"’ 
nuclear energy at this time when, after all, the sun is a 
nuclear reactor producing energy on a vast scale? It has 
been estimated that the total amount of solar energy 
striking a 5-degree-wide band of the earth’s surface 
each 24 hours at the equator is roughly equivalent to 
that released by one million Hiroshima-type atomic 
bombs. Presumably the total amount of energy reaching 
the earth’s surface, therefore, would be much greater. 
With these enormous amounts of energy coming to us 
free, and due to continue for countless milleniums, it 
would seem that we should be willing to go to considera- 
ble lengths to capture substantial quantities of such 
energy. The aie with the solar-energy picture 
are (1) it arrives at the earth’s surface at a comparatively 
low level of temperature or radiation intensity; (2) it is 
hot continuously or reliably available (particularly in the 
more heavily populated latitudes); (3) since we have no 
control over its availability, we would either have to 
capture it in large quantities for storage until needed or 
support it with stand-by artificial power generation. 
As we know, either procedure is out of economic reach. 

In essence, the nuclear reactor has been looked upon 
as a sort of “‘private sun’’ which is not subject to the 
drawbacks of solar energy. While this is essentially 
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true, artificial nuclear-energy generation has its own 
practical limitations—at least within the limits of cur- 
rent know-how. The most readily usable form is that 
in which the nuclear reactor replaces the conventional 
firebox as a source of heat. From there on the system 
becomes reasonably conventional, although for reasons 
peculiar to nuclear processes, certain additional prob- 
lems must be recognized. The net result is that, in addi- 
tion to the bulk and weight of a conventional steam 
plant, for example, we must paint into the picture re- 
quirements for radiation shielding and other unique 
provisions which make the entire installation bulkier 
and much heavier than a conventional plant of given 
output. 


Comparison With Steam Plant 


A good picture of the pros and cons of nuclear power 
generation can be obtained by comparing a nuclear 
power plant with a conventional steam plant. The main 
difference will be in the heat source itself and, as usual, 
there must be some trading of advantages and disadvan- 
tages. Nuclear generation essentially eliminates fuel 
transport and storage but, in return, imposes the need 
for the expensive, somewhat bulky, and (with its shield- 
ing) considerable reactor weight. 

Fuel costs for nuclear energy are not negligible. It 
has been imagined frequently that, once a nuclear source 
is put to work, it goes on forever, much as the sun itself 
appears to do. This is not truce, and the life of any 
nuclear fuel is definitely limited and must be replaced 
just as in the case of coal or any other conventional fuel. 
While the bulk and weight of nuclear fuel that must be 
handled is negligible in comparison with conventional 
fuels, the costs are not, and as a matter of fact, nuclear 
fuel costs are likely to exceed the cost of more conven- 
tional fuels for some time to come, although, under 
favorable conditions, they may be competitive. 

The radiation problems associated with the use of 
nuclear fuels are widely recognized to be serious. For 
this reason, accessibility to the nuclear-energy generator 
is limited and many additional, and usually expensive, 
features are required to enable personnel to live and oper- 
ate in the vicinity and particularly to perform the 
Mecessary maintenance operations. The refueling op- 
eration itself, when it becomes necessary, can be quite 
involved. The problem of disposing of the highly radio- 
active ash from the nuclear furnace is a particularly 
knotty one. Lastly, the sheer size limitations on nu- 
clear-energy generation seriously limit its applicability 
to motive power. 
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Logistics the One Great Advantage 


To summarize, while nuclear-energy generation has 
certain attractions, the chief one, and perhaps the only 
one worthy of serious consideration at this time, is its 
contribution toward the solution of certain critical 

roblems of fuel logistics. The increased costs and 
Saleen of nuclear energy must be justified by its 
advantages in other areas. The fact is that the applica- 
tion of nuclear power must be subject to, at must 
survive, rather jaundiced economic scrutiny except, 
of course, for those military needs where its peculiar 
abilities dictate its use without regard to cost—for 
example, in the submarine. Such military applications, 
of course, may contribute toward the development of 
industrial applications. 

Mainly, however, it is expected that such military 
uses will contribute progressive technical know-how 
rather than inspire a revolution in the field of indus- 
trial power generation. 


Reversing the Perspective on Power 


Perhaps our perspective on the place for nuclear power 
can be sharpened by looking at the picture in reverse. 
If we can imagine our only source of energy today to be 
nuclear power, we would be searching very hard for al- 
ternative sources which would give us greater flexibility 
in utilization and save capital investment even at the 
expense of increased fuel costs. Coal would appear to 
be a godsend as it would permit the construction of 
cheap and small power plants by comparison with 
those dictated by the peculiarities of nuclear energy. 
Coal would make possible a peripatetic power plant 
which would greatly extend the usefulness of our rail- 
roads, and the iron horse would appear attractive indeed. 
Coal also would contribute comfort heat in small pack- 
ages over areas of diffused population where otherwise 
such heat would not be available. The advent of coal 
would make possible the population of otherwise un- 
acceptable areas. Coal also would contribute industrial 
power in small quantities where it might not otherwise 
have been practical. It would even make possible ele- 
mental power farming, and the old-time steam traction 
engine would have a great appeal. In short, the advent 
of coal to a world subsisting solely on nuclear energy 
would greatly expand the development of industrial 
power, heat, power farming, and transportation. 

The next step in our backtracking would, of course, 
lead us to the use of gaseous fuels. Here we would 
have an extension and amplification of stationary power 
generation but practically no contribution to energy gen- 
eration for motive power. The same considerations, 
of course, would apply to hydroelectric power. 


Internal-Combustion Engine—Tops 


Now if, after having worked our way through all of 
the various sources of stationary energy, someone intro- 
duced the liquid-fueled internal-combustion engine 
(which gaseous and liquid fuels make possible), the 
revolution in our industrial, civil, and military ways of 
life would be most spectacular. Here at last we would 
have a scheme for converting fuel energy intc power in 
arity desired quantity—large or small—and unfettered 
by ties to a nonmovable energy source. The essence of 
the internal-combustion engine is that it converts heat 
directly into mechanical energy inside the reaction vessel 
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itself. It thereby eliminates the boiler with its accom- 
panying problems of water supply and the complex con- 
trols which are dictated by the fact that heat liberation, 
transfer, and conversion to power are conducted sepa- 
rately, must be individually controlled, and these con- 
trols intimately co-ordinated. By the elimination of 
these intermediate steps, the cost and weight of the 
power-generating apparatus can be brought down to 
relatively low levels. As a matter of interest, a modern 
automobile engine can be purchased ready to run and 
complete with all necessary accessories for as low as $2 
per “‘advertised horsepower.’’ In addition to the low 
cost and weight made possible by the internal-combus- 
tion engine, its simplicity of operation, and its fantastic 
reliability have contributed immensely to both our civil 
and military progress. 

The simplicity of operation and built-in automaticity 
of the internal-combustion engine, together with its 
over-all reliability, bring the automotive vehicle in all 
of its forms to practical accomplishment. From our 
imagined starting point of a solely nuclear-energy econ- 
omy we would, therefore, find that not until the advent 
of liquid fuels would the automobile, the truck, the 
farm tractor, and the airplane become entirely practi- 
cable and acceptable. 

Since the purpose of this brief presentation is to ap- 
praise the probable position of nuclear power in the 
foreseeable future, it would seem that a qualitative as- 
sessment of the different energy sources is about as given 
in the accompanying table. 


Box Score of Energy Sources 


Eco- 
nomic 
poten- Fixed Fuel Versa- 
tial costs costs tility 
Hydroelectric. Small High None Very poor 
reer Large High Medium Poor 
ie cdkccnae Large Moderate Medium Fair 
Liquid (petro- 
| eee Large Least Moderate Very good 
Nuclear...... Large Very High to Limited 
high medium 


Outlook for Nuclear Power 


Nuclear power is due to develop markedly in the next 
decade or so. First applications naturally will be made 
where full advantage can be realized from its unique 
properties—relative independence from a continuous 
fuel supply. To this, in time, will be added applica- 
tions where economics indicates a tolerable disadvantage 
combined with an attractive opportunity for profitable 
development. Since power Oo: soc in these United 
States seems bent on doubling about every ten years, a 
place for nuclear-power reactors appears logical without 
too much impact on the further development and in- 
stallation of conventional power sources. As a wild 
guess, one might expect nuclear power to assume, over a 
substantial number of years, a role about on par with 
hydroelectric power. Where adequate conventional 
energy sources are available, one should expect develop- 
ment to follow the established pattern. In the motive- 
power field, particularly, liquid fuels, burned in the 
gasoline engine, the diesel, and the combustion turbine 
will continue to carry the lion’s share of the load. 
Nevertheless, it will be interesting to watch the evolu- 
tion of nuclear power during the coming years as it 
“finds its place in the sun.”’ 
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Heat Processing Combustible Material... 


soe 


high-temperature gas-generated 


radiation and by direct flame impingement 


By C. P. Mann 


Manager, Drying Division, Selas Corporation of 
America, Philadelphia, Pa. Life Member ASME 


Benefits of Heat Processing 
@ Improved product quality 

@ Increased production rates 

@ Reduced sizes of equipment 

@ Conveyerized heat processing 
@ Improved continuous processing 


@ Reduced unit-production costs 


Ir nas been customary, in heat processing such com- 
bustible materials as textiles, paper products, synthetic 
fibers, and plastics, to apply the heat at as low a tem- 
perature as practical in order to avoid the risk of spoil- 
age. This approach, however, results in large bulky 
heat-processing equipment, requiring correspondingly 
long processing times and relatively high labor and 
maintenance costs. 

A newer heat-processing concept of achieving exceed- 
ingly high rates of heat transfer by employing extremely 
high temperature differences between the applied heat 
and the work, has shown remarkable results in the heat- 
treatment of metals and other noncombustible mate- 
tials. It is now being applied to various combustible 
materials and is showing significant production econo- 
mies and outstanding product improvement. 


New Techniques Developed 


Two techniques have been used successfully in a num- 
ber of cases to adapt this new concept of heat processing 
to combustible materials, namely, direct flame im- 
pingement, and high-temperature gas-generated radia- 
tion. 

It has been established that heat processing of many 
products composed of combustible materials, such as 
those just mentioned, involves a time-temperature re- 
lationship such that the higher the temperature applied, 
the shorter the processing time. The equipment 
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Fig. 1 Section through ribbon burner of the type used in 
flame-impingement method of heat processing 


required for the treatment also becomes more com- 
pact. 

The two selected techniques of attaining high rates 
of heat transfer—exposure of the work to direct flame 
contact, and exposure to high-temperature radiation— 
are in some respects, two of the most convenient means 
for utilizing heat at higher thermal heads. 


Flame-Impingement Method. The flame-impingement 
application presented in this paper involves the use 
of gas flames of high heat intensity and uniformity 
over their entire length, produced by multiported burn- 
ers specially designed to burn a stoichiometric air-gas 
mixture, forced under pressure through the burner ports. 
In appearance, the flame is blue and very ‘‘stiff,’’ that is, 
the flame velocity and rate of combustion are so rapid, 
and the flame is so securely rooted to the burner itself 
that the burner is enabled to give a positive direction 
to the flame and deliver its heat at the desired location 
in spite of extraneous air currents or similar hin- 
drances. 

Fig. 1 shows a section through a ribbon burner repre- 
sentative of this type. It consists essentially of three 
parts: viz., the burner manifold to which the air- 
gas mixture is fed under pressure; the deep burner ports, 
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Fig. 2. Burner in which stoichiometric air-gas mixture burns 
within a cup-shaped ceramic cavity, which, becoming radiant, 
permits directing heat at desired intensity to work 


which in this instance are formed in ceramic material 
as a heat-insulating barrier between the flame and the 
manifold; and a ceramic cavity or ‘“‘tunnel’’ in which the 
flame originates and which provides flame-retention 
qualities of a high order, permitting high rates of com- 
bustion of the gases. 

Radiant-Heat Technique. The high-temperature radi- 
ant-heat application involves the radiant-heat energy 
given off from a ceramic surface, heated by a gas flame. 
One means of attaining this 
result is to cause a gas flame 
to burn along the surface 
of a heat-insulating ceramic 
body. A part of the heat 
of combustion of the gas 
flame is thereby converted 
to radiant heat, because the 
insulating characteristics of 
the ceramic material cause 


its surface temperature to z a 


rise rapidly to a tempera- 
ture in the order of 2000 
F. The heat is then radi- 
ated from this surface to 
surrounding bodies in pro- 
portion to the difference of 
the fourth powers of the 











the center of a cup-shaped cavity of a heat-insulating 
ceramic body in such a way that, when this gaseous 
fuel is ignited, it burns completely within the cavity 
and along the inner surface of the cup. The cup, be- 
coming radiant, transmits its heat by wave motion in 
the same way as, and at the velocity of, light. This 
design of burner permits directing the pas woe heat, 
which penetrates intervening air currents without hin- 
drance, at the desired intensity, to the work. 


Applications of the Processes 


Heat Processing Polyethylene Film. Because the heat of 
direct flame-impingement or high-temperature radiation 
generated by the burners described in the foregoing 
can be directed to the surface of a film at high intensity, 
and can be controlled accurately within very close 
tolerances, these methods have been applied extensively 
and most successfully in the heat processing of poly- 
ethylene film to prepare the surface for printing. 

The burner equipment is very compact, and mecha- 
nisms have been devised for physically moving the burn- 
ers, when such movement is desired. This movement 
may be synchronized with process operations, making 
it possible to start and stop the film without danger of 
damage, because the high-intensity heat may be applied 
instantly, or withdrawn instantly in response to the film 
movement. 

The printing on polyethylene film presents a real prob- 
lem. Until the surface of this material has been treated, 
it will not retain printing ink. It has been discovered 
that if just the surface of this film is heated to a tem- 
perature of 825 F, a chemical change takes place, making 
the surface ink-receptive. Subsequent printing will 
adhere readily, permitting the material to be handled 
without damage to the printed surface. 

However, at about 450 F, polyethylene film is de- 
stroyed, so the problem is to sear 0.0004 in. of the film 
surface and yet prevent the remaining body of the 
film from becoming overheated. This is accomplished 
in a process by an extremely high-temperature exposure 
for a fraction of a second. 
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temperatures of the radiant 
surface and of the surround- 
ing bodies. | 

Fig. 2 shows one type of 
gas radiant burner in which 
a stoichiometric air-gas 
mixture emerges under 
pressure through ports at 
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Fig. 3 Schematic diagram of procedure for the radiant-heat processing of plastic film 
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Fig. 3 is a schematic il- 
lustration of how this heat- 
ing process is gpm sun 
The film is fed continu- 
ously at the desired speed 
and is wrapped around and 
held in intimate contact 
with a chilled roll, while 
at the same time the out- 
side surface of the film is 
subjected to the high-in- 
tensity heat. Physical 
movement of the burner, 
actuated by starting or 
stopping the film, may be 
by rotation of the burner, 
or by lifting away. 

The radiant gas burner 
just described, which en- 
ables radiant heat to be 
directed and distributed 
uniformly over a plane sur- 
face at an accurately con- 
trolled high thermal head, combined with a mechanism 
for mechanically removing this heat very rapidly in 
synchronism with production machine operation, has 
been applied to the production of imitation leather and 
in the drying of gummed paper to such good effect that 
production rates have been increased remarkably and 
valuable floor space saved. 

Producing Imitation Leather. In the manufacture of 
imitation leather, a synthetic coating is applied on cloth 
by a continuous process, and this coating is fused to the 
cloth, and cured by heat. Subjecting the coated surface 
of this material to the high-temperature radiant heat 
completes this heat process in a matter of seconds. 


Drying Adhesive on Gummed Paper. In drying adhesive, 
which has been coated on gummed paper, the high rate 
of heat transfer, made possible by gas-generated, high- 
temperature radiation, permits a substantial increase 
in production rate without any increase in labor cost 
or floor space. 
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Fig. 5 Diagram showing drying of moistureproof laminated paper by radiant-burner panels 
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Fig. 4 Direct-flame-impingement-burner oven for laminating aluminum foil to a paper web 


Laminating Aluminum Foil. In laminating a web of 
aluminum foil to a paper web, one surface of the alu- 
minum foil is coated with a water-soluble adhesive. This 
coated side is pressed against the paper web, and the 
laminate is dried and cooled before it is rewound into a 
roll for shipment. The direct-flame-impingement burner 
oven, shown in Fig. 4, is designed to perform this lami- 
nating operation. This is a critical drying operation 
because if sufficient moisture is not removed, the bright 
finish of the aluminum surface will become tarnished 
while in storage in the roll; and if too much is removed, 
the laminate becomes brittle. This oven increased the 
rate of production more than two times for the same 
floor area and without any increase in labor over the 
former low-temperature application. 


Paper Laminates. Another laminating process, illus- 
trated in Fig. 5, shows two moistened webs of heavy 
kraft paper. One side of one web has been coated with 
a moistureproof adhesive. The two webs are pressed 
together by rolls and the 
laminated web is then 
heated to dry the two 
paper webs and to com- 
plete the cementing to- 
gether of the webs by 
heating the moistureproof 
adhesive. The web is then 
cooled before being re- 
wound. 

PANEL The design of this high- 
temperature heating 
equipment provides for 
passing the laminated web 
fe exactly between two fa- 
~ diant panels. To avoid 
? destruction of the mate- 
rial when the motion of 
the web is stopped, in- 
sulated barriers (on each 
side of the web) auto- 
matically move upward 
so as to be interposed 
between the burners and 
multi-ply web. 


a COMBINING ROLLS 
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Because combustion of the gaseous fuel is completed 
within the cup-shaped cavity of the burners, these 
radiant panels can be placed in close proximity to the 
web, thereby condensing the size of the eq :ipment and 
conserving floor space. 


Unit Radiant Burners 


Some radiant burners are built as ~ units in three 
shapes—round, square, and hexagonal. This permits as- 
sembly in an almost endless variety of a*tangements, 
providing unusual freedom in design. 


Used in Bookbinding. One illustration of how this 
unit-type burner construction has enabled book manu- 
facturers to capitalize on significant savings in floor 
area, reduction in inventory and labor costs by permitting 
the conveyerizing of what had been essentially a batch 
process, is as follows: 


One step in the manufacture of books is that of apply- 
ing adhesive on the backs of the books, before the cover 
is applied. The next steps are to round the backs and 
apply the cover, but first, the adhesive which has been 
applied to hold the book together, must be dried. 

After glue has been applied, the books are put on a 
conveyer which elevates them and carries them hori- 
zontally in front of a line of radiant burners located near 
the ceiling of the room, leaving clear floor space below. 
The burners direct their radiant heat on the glued backs 
and dries them rapidly. The conveyer then carries 
the books before an air-cooling system, and discharges 
them to the next operator for rounding and covering. 
This operation requires but a few moments, instead of 
the former many hours; it also saves rehandling and floor 
space. 


Paper and Paper Products. High-temperature, gas- 
generated heat also has made it possible for manufac- 
turers of paper and paper products, such as chip board 
and roofing felt, to realize significant increases in pro- 
duction without any increase in floor area or labor costs. 

In the manufacture of these products, large quantities 
of heat are used in removing the water which is neces- 
sarily embodied in the web as an inherent processing 
step. The conventional method of evaporating this 
water is to wrap the web over a succession of steam- 
heated drums, and thus slowly drive out the moisture. 

The high concentration of radiant heat, made pos- 
sible by the complete combustion of the gaseous fuel 
within the cavity of the radiant burners, enables the 
burner faces to be located within inches of the wet web, 
and thus transfer the heat required (to evaporate the 
water) at a high rate within a concentrated area. Over 
a half-million Btu per hour may be concentrated per foot 
width of the web. 


Drying Ink in Printing-Press Operation. One of the 
outstanding examples of heat processing combustible 
materials “ direct flame impingement and by high-tem- 
perature radiation, is the drying of printing ink on rotary 
———— presses. The success of this application is 
made possible by the ability to concentrate, direct, and 
control rigidly the application of high-temperature 
heat, by the ribbon burner and radiant burner described 
previously. 

The heat-set ink-drying process, with which high- 
speed rotary presses are now equipped, was developed 
through co-operative research by the ink manu- 
facturer, the printer, and heat-process engineers. Gas- 
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Fig. 6 Dual-burner textile singeing machine in operation 


fired driers emit a temperature of upward of 2000 deg F 
to the paper web, causing almost instantaneous drying 
of the printed surface and enabling these presses to print 
up to four colors in daily production at a speed of 1200 fpm. 

These modern presses use heat at a rate of over 5,000,- 
000 Btu per hr. The resulting increase in production, 
conservation in floor space, savings in labor, and the 
tremendous improvement in over-all economics made 
possible through heat processing by these burners, have 
practically revolutionized this branch of the printing 
industry. 


Dual Burner Developed 


One development of particular importance in the 
flame-impingement and high-temperature radiant-heat 
processing of combustible materials is a dual-type burner 
which combines the features of the pressurized multiported 
ribbon burner and the high-temperature radiant burner. 

This burner is constructed in the form of an inverted V. 
The gaseous fuel is fed under pressure to the manifold 
at the top, and a ribbon flame burns downwardly from 
the apex of the inverted V and the cavity immediately 
beneath it. The high-intensity flame burns along the 
sides of the V causing these ‘‘cheeks’’ to become radiant. 

This burner, mounted on a special frame and mecha- 
nism designed to move a traveling web of cloth into 
and out of the V of the burner, constitutes a modern 
singeing machine. It has enabled the textile industry 
to quadruple its former rate of production of — 
cloth, without any increase in required floor space, and at 
a greatly reduced saving in labor-handling costs. 
Equally important is the fact that this combination of 
flame and radiant heat produces a singed product of a 
superior quality not matched by methods formerly used. 

Fig. 6 shows a singeing machine in operation. The 
path of the cloth into and out of the burner is readily 
observed. 
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The Engineer’s Ob/igation to Society 


By F. T. Letchfield 
Consulting Engineer, San Francisco, Calif. Member ASME 





The late Dr. Suzzalo, when President of the Uni- 
versity of Washington, once defined a profession 
as an activity, or calling, the objectives of which 
transcended the self-interest of the individuals so 
engaged. He pointed out that the medical pro- 
fession is seeking to eliminate completely any 
need for its services; that the pedagogue, whose 
material remuneration is never Commensurate 
with the time, energy, and money he must expend 
to equip himself to teach, must find his principal 
reward in the satisfaction of imparting knowl- 
edge, to the end that those so benefited can lead 
more useful, more constructive lives. The same 
general considerations characterize all true pro- 
fessions, including engineering. 





Truty, here in America, human labor is being reduced 
in every possible way, in every conceivable direction, 
and the process of doing so accelerates daily. And for 
this state of affairs the engineer is largely responsible; 
nor has he limited his genius to the reduction of human 
labor as distinct from human skills. Indeed, his greatest 
contributions may well lie in the new field of automa- 
tion, for in this the engineer imparts to the machine not 
only an amplification of human muscle but, in addition, 
the enlargement, or extreme extension, of the human 
senses of touch, sight, and memory. 

Since the day in 1897 when Thompson discovered the 
electron, scientists have been adding to their knowledge 
of the atom, its character and behavior. In doing so, 
they provided the engineer with the most fabulous tool 
he has ever had—electronics. To date, he has made 
excellent use of it but even so, hasn’t yet dented the sur- 
face of its possibilities. In the meantime, rapid progress 
in solid-state physics, which already has produced the 
germanium diode and transistor, will provide compact 
tugged components which will enable the engineer to 
make the most complicated operations and processes fully 
automatic. More than that, it will be possible to per- 
form functions much too complicated, or delicate, for the 
human senses to achieve. 

It is inevitable that this new field, or engineering art, 
for which we have coined the word ‘‘automation,”’ will 
affect many areas of human endeavor not now directly 
concerned with the engineer—the accountant, the bank 
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teller, the insurance underwriter, the stockkeeper, train 
dispatcher, the estimator, and even the draftsman, to 
name a few. To these will be added thousands of 
workers in manufacturing plants of all sorts. 

Inexorably, automation will eliminate tens of thou- 
sands of jobs, good jobs now held by skilled men and 
women. What will be the effect? Well—despite the 
forebodings of the unthinking, the labor-union spokes- 
men, and a certain stripe of demagogues, there will be 
more jobs—better jobs—but they will require a higher 
level of training and skills. The social effect will be far- 
reaching for it will permit further shortening of the 
work week to thirty-five, thirty, or possibly even twenty- 
five hours a week. From the economic standpoint, 
automation is our best hope of still higher standards of 
living, for the latter is a function of the wealth produced 
per capita and that is exactly what automation accom- 
plishes. But, while a shorter week and greater wealth 
are consummations devoutly to be wished for, their ac- 
quisition will complicate still further the social and po- 
litical problems of our time. 


Engineering—A Mental Process 


Engineering is something far more than the applica- 
tion of scientific knowledge to the perfection of useful 
things and better processes. Engineering is primarily 
and essentially a mental process disciplined by the facts 
involved in any given situation or problem. The lawyer 
may, at times, successfully make a set of circumstances 
simulate facts which they are not. The merchant de- 
pends greatly upon human emotions in the sale of his 
wares. Even the physician must take into account the 
vagaries of human nature in his treatment of each pa- 
tient. But the engineer—like the scientist—must abide 
by the facts as he finds them. Moreover, he must give 
particular regard to the facts which run against him. 
The aerodynamicist, for example, must start with the 
laws of gravity, and the mechanical engineer with 
the realities of friction. But what has all this to do 
with our society and the engineer’s responsibility thereto? 

In the first place, the engineer, as the principal con- 
tributor to the ease, comfort, and material well being of 
our citizenry is collaterally responsible for a marked de- 
terioration in the moral fiber, or, to put it more bluntly, 
the intestinal fortitude of the American public. That 
statement may be resented—not as engineers but as 
citizens. Well, let us take a look at the changes in 
public psychology and attitude which have accompanied 
high wages, shorter work weeks, more automobiles, 
electric gadgets, and all the other manifestations of our 
phenomenal material progress. 


Free Enterprise in Jeopardy 


In the last analysis, America stands supreme in the 
world because here and only here have men been truly 


223 























free, free to think, free to speak, free to worship, and 
free to enterprise to their own benefit. But, twenty-five 
years ago, as the result of a concatenation of profound 
economic disturbances and the political effects which 
followed, we began to compromise the basic principles 
upon which our forefathers founded our Government. 
We lacked their faith in the individual and deliberately 
embraced the oft-discredited belief that Government 
could, and should, assume responsibility for the eco- 
nomic, social, and moral welfare of its citizens. 

The first steps, as they were bound to do, failed to 
accomplish their spemed ani: so, history repeating it- 
self, we journeyed farther and farther into the wasteland 
of state socialism. So far have we wandered on that 
trek, that today free enterprise in America is almost a 
mockery, for our economy is free only to the extent per- 
mitted by the Government. 

All of this has come about as the result of loose think- 
ing in high places and the deliberate design of those in 
power politically, but, more particularly, from mass 
ignorance as to what free enterprise demands of the in- 

ividual. Or perhaps we might more accurately say the 
reluctance of so many Americans to exert the self-disci- 
pline required to preserve our free-enterprise system. 

Ease and luxury have always had a deleterious effect 
upon those who possessed them. Americans are no ex- 
ceptions. The extraordinary standard of living we have 
achieved undeniably has lowered our standards as a 
people, warped our perspective, dulled our appreciation 
of the birthrights bequeathed us by the founders of our 
country, and made it possible for radical groups, teaming 
with political opportunists, to alter materially our tra- 
ditional economic, political, and social concepts. 


The Engineer's Responsibility 


Since the engineer has played such a vital role in pro- 
viding Americans with the material ease and comforts 
they enjoy, he must be held responsible, in a large meas- 
ure, for the unwanted effects our modern way of life has 
produced. Because he has been trained to think straight, 
he has the very real responsibility of exerting every influ- 
ence he can bring to = to protect and preserve our 
traditional system of free enterprise. 

The current scene in America is one of seeming pros- 
perity, but the world is seething with tensions eidae 
ing the possibility that civilization could actually be 
annihilated. Domestically, both our economy and our 
social structure are still subject to pressures which would 
socialize both. The need of the hour for America is 
straight thinking on the part of its citizens, and the time 
is past when the engineer can, in any conscience, evade 
the broader responsibilities of his citizenship. How can 
he do this? How should he go about it? 

It is not a matter of organizing an auxiliary to elect 
engineers to public office—though the country could 
well use them at all levels, from the local school boards 
and planning commissions to cabinet posts. Neither is 
it necessary nor desirable to set up an organization for 
political education such as some labor unions and certain 
radical groups have done. No, the problem for the en- 
gineer is the same as for every other citizen. It is an 
individual one and the course to follow is quite plain. 

It is imperative that we understand what free enter- 
prise means, what it entails, how it functions and why; 
what it requires of the individual, and the political cli- 
mate it must have if it is to survive. 
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‘Recently, President Eisenhower envisioned a 
national annual income of five-hundred-billion 
dollars. That is a practical goal but there is no 
need to place any upward limit upon the wealth 
America can produce each year. We are only 
now beginning to see the results of the tre- 
mendous strides that have been made in scientific 
research, in the growth of scientific personnel, 
development of techniques, and expansion of 
facilities. Research is growing apace in all 
fields from nuclear physics and electronics to 
biology and medicine, including the new tech- 
niques of operations research, and other purely 
economic areas. It would be difficult to over- 
estimate the ultimate results in terms of national 
wealth and still higher standards of living for the 
people of America. 





It is necessary that each of us become an evangelist in 
the cause of free enterprise—that we preach its principles 
at every opportunity to any and all who will listen. 
This may seem almost puerile, but it is surprising how 
few people understand what a free-enterprise system ac- 
tually means. 

Self-interest is a legitimate and profound force in all 
human affairs but, to be beneficial it also must be 
intelligent. The basis of free enterprise is self-respect 
and its concomitant, self-reliance. We cannot be self- 
reliant, we cannot even keep our self-respect if we be- 
seech the Government for help every time an economic 
difficulty occurs. Yet that is exactly what Americans 
have been doing for the past twenty-five years. Many 
of our people do not know any better, but engineers 
certainly should. Since we have been so largely re- 
sponsible for softening Americans to hard physical work 
and have so complicated life in all its present aspects 
from parking problems to automatic factories, we should 
be in the van of those straight-thinking members of 
society upon whose shoulders rests the responsibility of 
preserving the way of life which has made America great 
among all the nations of the earth. 

Obviously, the task is not one for the engineers alone, 
but we can make a contribution which, in the end, will 
be more valuable than that which we have accomplished 
in respect to the material progress of America. To do 
so, however, individually and collectively, we shall have 
to apply the same energy, zeal, and order of intelligence 
that we have given to our technical activities. 

Industry and business managements in America are 
keenly alive to the potentialities of scientific research— 
both pure and applied. There is evidence that virtually 
every component of our economic structure is equally 
aware of its implications. With such tools available 
what we have accomplished in the past is no proper 
measure of what we can achieve in the future. 

To convert the fabulous potentials into living realities, 
we must not only preserve our system of free enterprise 
but free it of the shackles which today are threatening 
its existence. To do his part as a citizen in this cause is 
truly the engineer's responsibility to society. 
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Railway Passenger-Car Design— 


Realistic Goals 


New lightweight passenger-train construction, central auxiliary 
train-line power supply, and effective standardization are the 
principal ways suggested to put the railroads in a more favora- 
ble competitive position to meet today’s transportation needs 


By T. C. Gray 


Vice-President, Engineering 
Pullman-Standard Car Manufacturing Company 
Chicago, Ill. Member ASME 


Rai transport of passengers is and will continue to be a 
vital and necessary part of our economy. Related prob- 
lems, many and knotty though they be, are capable of 
solution. A reasonable measure of success in meeting 
and solving these problems should produce profitable 
passenger operation for the railroad industry. Leaving 
the problem of rates, public relations, services, sched- 
ules, etc., to experts in those fields—is there one wherein 
the car builder figures prominently? This question was 
well answered in an slissiel appearing in Railway Age 
which states in part: 

‘The basic difficulty in the carriage of passengers by 
rail today is that it costs too much—for the railroads. 
Surely the gap is not to be found in ‘profits’ of the passen- 
ger-car builders. People don’t consider abandoning a 
business which vuniien substantial profits. The real 
key is that the railroads are trying to fight mass-pro- 
duced and mass-purchased automobiles and buses—even 
air transports—with custom-built equipment purchased 
‘aged in small lots, and in erratic ‘peaks and val- 
eys,’ to individual road specifications. The buyers de- 
mand weight and strength factors completely out of 
proportion with other forms of transportation.” 


The Road to Obsolescence 


As of Jan. 1, 1954, only 7.75 per cent of all passenger- 
train cars owned or leased by Class I railroads and the 
Pullman Company were between one and five years old, 
while 62.8 per cent were over 25 years old. The aver- 
age age of all passenger-train cars was 28.9 years. Ob- 
solescence may well be closely related to the approxi- 
mate $60 million reduction in coach and the near $14 
million reduction in parlor and sleeping-car revenue be- 
tween 1947 and 1952. 

_No one is in a better position to appreciate the full 
significance of the present passenger-car problem than the 
nation’s car builders. To illustrate, a few statistics from 
Pullman-Standard’s postwar experience follow. 
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Pullman-Standard’s Experience 


In the period 1945 through 1953, PS built 1235 domes- 
tic nonsleeper passenger-train cars from 151 different floor 
plans for 41 different customers; 43 per cent of these had 
less than three and 73.5 per cent had less than seven 
cars per plan. In this same period, PS built 913 domes- 
tic sleeping cars, excluding troop sleepers, from 66 dif- 
ferent floor plans and for 36 different railroads. Of these, 
21 per cent had less than three, and 42.5 per cent less 
than seven cars per plan. While there are six basic 
sleeping accommodations, 25 different types were engi- 
neered and built. Major detail settlements which per- 
mit approximately 200 possible variations, along with 
further diverse interior-finish schemes, floor plans, and 
room arrangements, make for near infinite combina- 
tions and obviously prevent economic manufacturing 
processes and effective use of master plans. Unjustifiably 
high first cost is the end result. 


Penalty for Custom Building 


The entire car-building industry during the postwar 
(through 1953) period built 4275 domestic passenger and 
sleeping cars, excluding troop cars. A very conservative 
penalty of $12,000 per car, as a result of ‘custom build- 
ing’’ dictated by railroad individual preferences, defines 
a penalty of more than $50 million in first cost alone— 
and this is just the beginning. 

Use of special, inconsistent designs and items of equip- 
ment has cost the railroads many more dollars in ex- 
panded inventory, added maintenance, and alteration 
work to correct service-produced difficulties not pre- 
viously anticipated. With the foregoing in mind, one 
wonders how the railroad can afford to purchase, how 
the builder can afford to build, and how the vendor can 
afford to participate in such a highly customized pro- 
gram. 


Standardization—A Partial Solution 


In 1948 a number of railroad presidents indicated their 
interest in standardization. The American Railway Car 
Institute has taken active interest in this very worth- 
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The “Module” Principle 








In addition to taking ac- 
tive part in the afore-men- 
tioned ARCI standardiza- 
tion program, Pullman- 

Standard is designing on 
- the module principle to 
allow flexibility in plan 
arrangement. Basic sleep- 
ing rooms are engineered 
as units together with elec- 
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be tric lockers, general toilets, 
bue||| air-conditioning instal- 

, lations, linen-equipment 
lockers, etc. Six basic floor 











Fig. 1 Basic plan outline of railway passenger car showing air-conditioning and vestibule ditioning and vestibule lo- 
locations. Arranged around it are pre-engineered modules or units. cations. Arranged around 


while project and has made considerable ‘“‘paper’’ modules or units. Figs. 2 to 4 show some of the many 


progress. 


Nineteen floor plans, which covered all types of plans. 
nonsleeping cars, were approved by the AAR in 1950. 
In 1952 agreement was reached on six basic sleeping- Design for Lighter Weight 
car plans which will shortly be resubmitted to the AAR 


for final action. 


Even with the conventional type of passenger car, proaches one ton per passenger with an approxi- 


definite and substantial 
savings can be effected in 
first as well as maintenance 
and operating costs if the 
railroads will consider se- 
riously the studied recom- 
mendations of the car build- 
ers and the ARCI. 

While standardization of 
conventional equipment to 
the extent that it is ac- 
tually accepted will cer- 
tainly reduce the cost there- 
of, weight and cost per 
seat will still remain rela- 
tively high. Much greater 
potential gain lies in the 
concept of complete train 
redesign, later discussed, 
wherein these ratios are to 
be greatly improved. 
While admittedly involv- 
ing principles at variance 
with conventional atti- 
tudes, there can be no doubt 
that ultimate salvation lies 
only in this approach. 
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Fig. 1 shows the basic 
a acal 


plans are available into 


BASIC FLOOR PLAN which these individual 


units may be so arranged 

as to meet railroad require- 
ments. Component inter- 

changeability between pri- 

mary assemblies to help 

— simplify customer inven- 
Drawing Room tory is also appreciated. 











plan outline of the air con- 


it are the pre-engineered 


possible arrangements of these modules into acceptable 


A modern conventional coach weight closely ap- 
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6 ROOMETTES 4 BEDROOMS 6 OPEN SECTION 
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Fig 2. This arrangement of modules provides 6 roomettes, 4 bedrooms, and 6 open sections 
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mate cost of $2000 per 
passenger. Transcontinen- 
tal coaches and sleeping 
cars plus the locomotive, 
in a luxury-type train, when 
averaged with other needed 
cars in the consist, may 
more than double these 
figures. 

It would appear that 
weight and cost ratios 
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bile, bus, and airplane com- i] bule |! 
petitors if railway-passen- Les -— me 

ger business is to sur- — " SLEEPING CAR 

"Th 11 BEDROOMS 


There are always prob- 
lems to be solved when new 
and divergent designs are 
adopted, but these can be 
overcome if the desire for 
progress is real and com- 


pelling. 


Central Auxiliary Power 


With respect to reduction 
in weight and cost of con- 
ventional cars, great po- 
tential return lies in the use of central auxiliary power. 

Differences in electrical systems in use on the rail- 
roads not only affect initial operating and maintenance 
costs but represent a most effective barrier to standardiza- 
tion and easy interchange of passenger cars between 
roads. A standard electrical system is required which 
is economical to buy, install, and operate—equipment 
that is produced in large quantities for widespread use 


Men's Toilet & Annex 


with the module principle 





20 ROOMETTES 


EXHIBIT PLAN No. 2208 








Women’s Tovet & Annex) 


Fig. 3. Another sleeping-car arrangement by the modular method results in 20 roomettes 
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Fig. 4 This 11-bedroom passenger car shows another of the many possible arrangements 


in industry, is economical to operate, and offers little 
installation difficulty. 

The most economical and desirable central source of 
electric power for a train would be a generator voltage 
of 440 volts, three-phase, 60-cycle. This power source 
would occupy a portion of a car with the remaining 
portion of the car used as dormitory, kitchen, baggage, 
baggage-mail, coach, etc. The car would be centrally 
located in a train with the 
auxiliary plant feeding 
power both fore and aft. 
oe Each power car would 
carry two 440-kw diesel- 
driven alternators if heat- 
ing is included. 

Fig. 5 graphically por- 
trays the electrical equip- 
ment which is normal to a 
conventional 64-volt car 
but which could be elimi- 
nated with the central aux- 
iliary power system—a net 
saving in weight of elec- 
trical equipment per train 
of 49.7 tons. 

It is of interest to com- 
pare a conventional 16- 
coach luxury train with 

one having the same con- 
e sist, but using a central 
auxiliary power car and 
with lighter 85-ft-length 
car as shown in Fig. 6. 
A saving in train weight 
of 172 tons is possible. 
Weight per passenger has 
decreased 620 1b. Train re- 
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ing on the lightweight 
train (cars only) over 1. WL CONVENTIONAL TRAIN 
the a mes Elec- COVERT TRAM“ ta 45 
trical equipment main- = vec 7108 2 eer 
“4U-2 5 S 
pr —— — TRAIN LENGTH 1360 1360 Ss TOTAL TRAIN RESISTANCE 
vatively be more than LENGTH PER PASSENGER (FEET) 2.48 2.48 3 
halved. ; TRAIN WEIGi'T LOADED (TONS) 1188 1016 & CONVENTIONAL TRAIN 
The location of the WEIGHT PER PASSENGER (LBS.) 4160 3540 = (ocomatve nat included) 
power units in the cen- NUMBER OF PASSENGERS 548 548 s 
ter of the train, in ad- pe Rk (WCHES) > = - = l enol TRAIN 
dition . oo a sm HEIGHT OF FLOOR ay ‘3 2 10 eee cad 
Sn oe for OVERALL HEIGHT OF CAR 13-6 129 = 5 on 
transmission and train- NUMBER OF AXLES a 64 64 - 
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of conventional cars in 
centrally powered 
trains. Conventional 
equipment can be used 
in front of those cars fed from the power units. 
When cars are interjected ahead of the central-powered 
cars, axle-powered head-end cars could be used. Also, 
individually powered cars can be used anywhere in 
the train by the simple expedient of providing a through 
train line and coupler heads. 

The effect on train resistance and drawbar pull of pro- 
ducing electric power by axle-driven generators can be 
clearly seen by referring to the related resistance curves 
in Fig. 6. The difference between these curves is prac- 
tically all due to resistance of the generator and drive. 

With the new static-type regulators available for a-c 
systems, providing instantaneous response to load 
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AC. LOAD 
LOAD AT LAMP 
* REGULATOR VOLTAGE 
WEIGHT SUMMARY (LBS.) 67 LBS. 
TOTAL WEIGHT ELIMINATED FROM CAR — 13150 LAMP 
ADDED FOR CENTRAL POWER 2150 REGULATOR 
NET BODY WEIGHT SAVING PERCAR 11000 T 
NET TRUCK WEIGHT SAVING PER CAR 700 + 
TOTAL NET SAVING ON RAIL 11700 7) can WIRE, CONDUIT, FITTINGS, ETC 
NET SAVING PER CAR-5.85 TONS VOLTAGE 1114 LBS 
REGULATOR 
PANEL 
AMPLIDYNE 80 LBS GENEMOTOR 
CONTROL GENERATOR | AND SUPPORTS 
apr conrrot | 2158 LBS 
110 LBS PANEL DRIVE SHAFT. CLUTCH 
AND SAFETY STRAP 
y AC 171 LBS 
| AMPLIDYNE BATTERY AND BOXES | GENERATOR | STAND BY {2 
820 LBS 8570 LBS IN 
AXLE DRIVE a 











STAND STAND-BY {_] 
AC STAND 8Y 4 


MOTOR STARTER 


700 LBS 


RECEPT FROM TRUCK WT 


Fig. 5 Equipment and weight eliminated from conventional 


axle-powered car (64-volt system) by the use of central aux- 
iliary power—electrical system only 


228 


Fig. 6 Comparison of a conventional passenger train 





with a lightweight conventional train 


changes, voltage regulation on the central-powered 
train will be much improved over the d-c systems. 
This improved regulation will improve both the quality 
and life of a lighting installation. Each car is equipped 
with a small battery to provide sufficient emergency 
lighting to allow for movement of passengers through 
the car. These batteries will be on constant trickle 
charge and will operate the lights through a relay if 
there is a power-train line failure. 


Economy in Central-Power System 


General over-all maintenance costs of one system 
versus the other are virtually impossible to determine. 
All indications point to considerable economies with 
the central-power system over the present system. A 
few of the more obvious ones are the Pee (a) One 
main power source to service and inspect; (6) power 
source located in a protected enclosure; (¢) lower in- 
ventories of spare parts; (@) lower replacement costs; 
(e) elimination of large storage batteries; (f) the use of 
electric heat could obviate the steam generators, steam 
lines, connectors, regulators, and valves; (g) sealed unit 
compressors; (A) brushless motors with sealed pre- 
greased bearings; and (4) no power-conversion units 
for fluorescent lighting, radio, or entertainment systems. 

Conservatively, at least 50 per cent saving over the 
present maintenance cost could be realized. 


"Train X” 


As previously mentioned, the author believes that the 
ultimate solution lies only in complete train redesign. 
This design approach is typified by Train X wherein 
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Fig. 7 Train X, wherein design concepts of power units (propulsion, auxiliary) and cars differ greatly from conventional 


the design concept of power units (propulsion and 
auxiliary ~~ cars differs greatly from conventional. 

Train X, Fig. 7, was fostered by K. A. Browne, 
director of research of the Chempeites & Ohio Railroad. 
Pullman-Standard collaborated in research and develop- 
ment, and in 1950 produced a prototype car. One experi- 
mental passenger car, a transition car, and an observa- 
tion-car mock-up were built. Extensive tests have been 
conducted by both Pullman Standard and the Chesa- 
peake & Ohio Railroad with speeds to 105 mph and 
with superior riding conditions. 

Aluminum-superstructure cars are of the steered 
single-axle-in-rear type, with front end of each car 
supported by the car 


ahead except when oe 
uncoupled. When un- a 
coupled, the front end is 


supported by retractable 
dolly wheels which can be 
lowered for switching and 
backing. Head-end auxil- 








modations and are essentially of the same floor space 
and accommodations with respect to comfort. The 
conventional train has 16 modern air-conditioned cars 
with stainless-steel superstructure and high-tensile low- 
alloy-steel underframes. Four-wheel trucks are pro- 
vided. Train X cars are as previously described. Re- 
lated resistance-speed and drawbar horsepower-speed 
curves are shown with resistance as computed by a 
modified Davis formula. Cars were considered to be 
units of 93 ft, 74/2 in. in length with three axles, and 
weights shown are high. All curves are for level tan- 
gent track operation and with fully loaded trains. Re- 
sistance shown is that for the total train only (loco- 
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Fig. 8 is a compari- 
son of two coach trains. 
Both have luxury accom- 
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Fig. 8 Comparison of a Train X passenger coach with a conventional-type passenger coach 
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Train X Vs. Train Z 
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eliminated and replaced 
with suitable side struc- 
tural members. Wheel 
wells are provided above 
the trucks thus allow- 
ing the low 41-in. center-of-gravity height above rail. 
Couplers, draft gear, and such appliances would be con- 
ventional but designed for the lower-weight car. New 
propulsion power would be required with auxiliary front- 
end power on short trains, and with central auxiliary 
ower on trains with more than eight cars. Alternat- 
ing current, 440-volt 3-phase, wealt be proposed for all 
loading such as air conditioning, heating, lighting, etc. 





wheel, 85-ft car-length train 


Conclusion 


Today's conventional propulsion and trailing equip- 

ment represents an investment of millions of dollars and 
it will not soon be scrapped in wholesale lots. Some 
new Cars of this design will be needed. Such cars can be 
made much less costly to purchase, operate, and main- 
tain if standardization is made the byword. 
_ Present electrical systems probably offer the most 
immediate and fertile field for a p-ogram of standardiza- 
tion. Replacing the many divergent and costly systems 
with central auxiliary power is entirely within reason 
and the potential economic benefits make serious con- 
sideration well justified. 

Just as some 20 years ago the then new streamlined 
trains established a design concept that was to hold until 
the present day, recent developments make it clear that 
another, and probably more radical, period of evolution 
has been entered. From this should ultimately emerge 
a vastly superior product, more competitive with other 
means of transportation, and far less costly to own, 
Operate, and maintain than conventional equipment. 
Because they are typical of this new era, and because of 
the principles involved, Train X and Train Z have been 
discussed briefly. Design along these or similar lines 
should permit gains without the necessity for huge 


230 


Fig.9 Comparison of a Train X car with a Train Z car, a low center-of-gravity, 28-in-diam 


expenditures to change existing roadbeds. It must be 
borne in mind, however, that interchangeability with 
existing equipment cannot be considered for maximum 
operating results. Also, the ultimate savings with cars 
such as Train X cannot be realized by using power as 
now designed and built for conventional cars. The 
relatively high-center-of-gravity and large-cross-section 
locomotive will not allow the desired schedule im- 
provements offered by such trailing cars. 

Whether individual railroads shall seek to revitalize 
passenger operations through use of much improved 
conventional equipment, by conversion to cars and loco- 
motives of greatly reduced cost, or through a combina- 
tion of the two approaches is, of course, a , aac which 
can be made only by their respective managements. The 
builders can be of service in presenting suggestions 
backed by sound engineering onl neem studies, and 
by standing ready to build the kind of equipment best- 
suited for the service in question. 

The builders and those who provide special car 
equipment can be of further service by working to im- 
prove their products. The builder must build better 
and more trouble-free cars to allow higher availability 
and utilization and greatly reduced maintenance. It 
would be most helpful to the builder and to the railroad 
to have equipment interchangeable with respect to 
application. It is essential to get away from the 
highly complex ‘‘job-shop’’ approach with customized 
equipment and utilize mass-produced ‘‘ofi the-shelf,”’ 
well-proved, and trouble-free commercial items. 

It is believed that with the potential improvements 
that can be made in the railway-passenger field by an 
all-out effort on the part of the railroads, builders, and 
vendors, the sadheaale could soon regain their leader- 
ship in this vital and necessary part of our economy. 
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Evaluating Shock Mounts 





“Standard” Shock Motions, Shock Spectra, and Typical 
Shock-Mount Tests on Navy Test Equipment Are Described 


By J. P. Walsh! and R. E. Blake 


Mechanics Division, Naval Research Laboratory, 
Washington, D. C. 


SHock mounts are flexible couplings used to attach 
equipments to structures which may be subjected to 
shock motions. They generally are much stiffer than 
vibration isolators. The greater stiffness is required be- 
cause Clearances for the equipments are not available for 
the large displacements which would result if the more 
flexible system were used. Therefore the shock mounts 
will aggravate much of the lower-frequency components 
of the steady-state vibrations and of the shock motions. 

At present the principal criterion as to whether or not a 
shock mount is satisfactory for military use is that the 
equipment it supports withstand specified “‘shock’’ tests. 

The objective of this work is to devise a procedure for 
determining those shock-mount characteristics which 
would (4) permit the evaluation of the relative effective- 
ness of different types of mounts, (4) provide a means of 
defining when a mount is acceptable, and (¢) provide in- 
formation useful to the designer of equipments to be 
supported by the mounts. This paper describes the 
methods developed with these objectives in view and 
presents some results for a few typical shock mounts. 


Criterion of Performance 


A shock mount should be judged by its ability to pro- 
tect an equipment from shock damage. It may be 
evaluated relative to a rigid support system, or in com- 
parison with the effectiveness of other mounts. Two 
difficulties are immediately apparent if no limitations 
are placed on the nature of the equipment and on the 
nature and intensity of the shock motions: 

1 The probability of damage to an equipment is 
gteatly dependent on whether elements in the equip- 
ment might be strongly excited by frequency compo- 
nents passed, or introduced, by the mounting arrangement. 
These particular frequency components may have very 
little potential for innaniog other equipment having 
differential natural frequencies of vibration. It will, 
therefore, be necessary to employ an idealized type of 
equipment for determining the effectiveness of a mount. 

This equipment, shown in Fig. 1, is assumed to be 
rigid and contains a large number of single-degree-of- 
freedom systems which represent vulnerable parts of the 
equipment. The natural frequencies of these simple 
systems collectively cover the frequency spectrum of 
interest. All motion is along one axis and the masses 


1 Head, Isolation Devices Sub. Sec., Sound Division. Assoc. Mem. 
ASME. 

Contributed by the Rubber and Plastics Division and presented at 
the Annual Meeting, New York, N. Y., November 28-December 3, 
1954, of Tuz American Society or MECHANICAL ENGINEERS. 
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of the elements are assumed to be sufficiently small as 
not to affect the motion of the equipment. The elastic 
stress which each of these elements must be able to 
withstand without failure is assumed to be proportional 
to the maximum force that acts on the mass of the ele- 
ment considered. This maximum force is proportional 
to the maximum deflection of the spring of the element, 
and to the maximum acceleration of the mass. Values 
of acceleration generally will be different for different 
elements and, of course, will be different from the ac- 
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Fig. 1 Rigid equipment M, 
shock-mounted by spring &, 
and containing elements 
having natural frequencies f; 
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celeration experienced by either the equipment or the 
mount. A quantitative expression for the effectiveness 
of a mount, for a given shock motion, is then expressed 
in terms of the accelerations experienced by these ele- 
ments. The effectiveness is a specific value for each 
different element and is represented as a curve, Fig. 6 
or 9, where the ordinate represents a measure of ef- 
fectiveness and the abscissa represents the natural fre- 
quencies of the elements. 

It is customary? to plot the maximum acceleration ex- 
perienced by the element masses as this measure of ef- 
fectiveness. This curve is frequently called the ‘‘shock 
spectrum”’ and the values are ordinarily labeled ‘‘equiva- 
lent static acceleration.”’ 

2 Whether one shock mount may be jud.ed better 
than another mount depends upon the nature and in- 
tensity of the shock motion. It is, therefore, neces- 
sary to standardize on one or more types of shock motion 
and to use these consistently when comparisons are made. 

The Navy logically would standardize on shock 
motions such as may occur on board ship. However, 
they vary from ship to ship and from one location to 
another on the same ship. But the shock motion de- 
livered by the Navy shock machines is, in a sense, a 
standard shock. It is used to determine the suitability 
of equipment for naval use. 





2 ‘The Equivalent Static Accelerations of Shock Motions," by J. P. 
Walsh and R. E. Blake, Proceedings of the Society for Experimental 
Stress Analysis, vol. 6, 1949, pp. 150-158. 
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Although of interest and importance, the practical 
validity of the motions of shock machines does not affect 


the present investigation. This procedure has the ad- 
vantage of flexibility. If the shock machines should be 
changed or modified, it would follow that the mounts 
would be examined on the modified machines. 

Other types of tests were performed to determine the 
static and dynamic physical properties of shock isola- 
tors. These include the determination of (a) static load- 
deflection curves, (6) dynamic load-deflection curves and 
energy loss by impact tests, and (¢) dynamic elastic modu- 
lus by vibration tests. 


Description of Impact Test Apparatus 


A hammer weighing either 100 or 175 lb was dropped 
between guides so as to strike the central section of a 
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Fig.2 Schematic diagram of equipment for hammer-drop test 


shock mount. Strain gages attached to a cylindrical 
element between the hammer striking surface and the 
main body of the hammer allowed force measurements 
to be made. A resistance wire was attached at one 
end to the central section of the mount and was kept 
taut by a rubber band at its opposite end. The wire 
passed through a fixed-position mercury contact, which 
allowed the displacement across the mount to be deter- 
mined. The schematic diagram, Fig. 2, illustrates the 
principle of this test. Curves of dynamic force versus 
deflection, or versus time, were recorded oscillographi- 
cally by this equipment. 


Mount Test on Lightweight Shock Machine 


A description of the Navy light and medium-weight 
shock machines is given elsewhere.* Fig. 3(@) is a 
schematic diagram of the lightweight shock-mount 
test apparatus. Figs. 3 (6 and c) are photographs of the 
actual apparatus. On the diagram, (1) is the shock- 

* “Some Characteristics of Navy ‘High Impact’ Type Shock Ma- 


chine," by I. Vigness, Proceedings of the Society for Experimental 
Stress Analysis, vol. 5, 1947, pp. 101-110. 
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machine hammer which strikes the anvil plate (2); 
(3) and (4) represent the spacers and '/2-in. mounting 
plate shown in Fig. 4.4 These items are parts of the 
standard machine. The mounting plate stiffeners (5) 
will be described later. A rod-crosshead system (6) 
is used to provide linear motion at the base of the mount 
(8) under test. The load on the mount (10) consists of 
a special reed gage and enough auxiliary weights to 
reach the desired mass. The range of loads available is 
20 to 75 Ib. The load is constrained to straight-line 
motion by tracks and rollers (11). Between the load 
(10) and the mount (8) is a dynamometer (9). This is a 
short column to which SR-4 wire strain gages have been 
attached. A slide-wire displacement gage (12) is inte- 
gral with the reed gage (10). The velocity meter (13) 
measures the velocity at the base of the mount. Two 
of the elements of this apparatus (the mounting-plate 
stiffeners and the reed gage) require further explanation. 

Different transient frequencies in the shock motion are 
obtained by varying the stiffness of the plate. This is 
done by using three different bolting arrangements to 
fasten stiffening channels to the plate. These are (1) 
two bolts spaced 2 in. on either side of the vertical center 
line, (2) the first two bolts plus two more spaced 6 in. 
on either side of the center line, and (3) these four bolts 
plus two additional bolts spaced 12 in. on either side 
of the center line. These last bolts are at the channels 
supporting the plate from the anvil plate. This varia- 
ble stiffness provides three essentially different shock 
motions. 

The reed gage, which forms part of the test load on the 
mount, approximates a group of single-degree-of-free- 
dom systems. The maximum deflections of the reeds 
are recorded on waxed paper by the scribers attached 
to the tips of the reeds. From these deflections the 
shock spectrum of the motion of the load can be 
computed by the method described previously.! It 
should be noticed that this load is extremely rigid com- 
pared with most equipments. The effect of this un- 
usually high rigidity on the results is discussed later. 


Mount Test on Medium-Weight Shock Machine 


In the case of the lightweight machine it was con- 
venient to design the apparatus on the basis of testing 
one mount at a time, but the arrangement of the me- 
dium-weight machine makes it more convenient to use 
four mounts to support the test load. Actually, only 
one mount is instrumented completely; that is, one of 
the spool-shaped pieces connecting the mount to the 
load has strain gages attached and the slide-wire dis- 
placement gage is located as close as possible to it. 

Fig. 4(a@) is a schematic diagram of the test apparatus 
used with the medium-weight shock machine. Fig. 
4(b) is a photograph of the apparatus and test mount 
on the shock machine. The essentials of this apparatus 
are identical with the lightweight machine apparatus, 
and that discussion will apply except for the method of 
obtaining different stiffnesses of the mounting adapter. 

For the purpose at hand it is required that the vibra- 
tions at the base of the mount be controlled enough to 
insure that if a frequency coincidence should exist dur- 
ing one test it would not exist on other tests of the same 
investigation. Since the load platform of the test ap- 





**Interim Military Specification Tests; Shock, Vibration and In- 
clination,’’ MIL-T-17113 hips), July 25, 1952, BuShips, Navy De- 
partment, Washington 25, D. C. 
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Fig. 3 (2) Schematic diagram of test arrangement on lightweight shock machine. (4) Photograph of setup equivalent 


to (4). (c) Photograph of mount and idealized equipment. 























See 
7 © 
, (1) hammer (6 ) calibrated dynamometer 
( 2 ) anvil table (7 ) slide wire and maxi- 
(3 ) mounting channels mum displacement gage 
(4) test shock mount (8 )load platform 
(5 ) auxiliary shock mounts (9 ) auxiliary weights 
identical with ( 4 ) (10) reed gage Fig. 4 (Leftand above) (a) Schematic diagram of test arrange- 
ment on medium-weight shock machine. (6) Photograph of 
(a) setup equivalent to (a). 
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paratus has two possible center distances—16 in. and 24 
in.—this can be accomplished by selecting three com- 
binations of center distance and channel supports. The 
combinations which have been used are the following: 


(4) Test-load center distance = 16 in., supporting 
channels for 24-in. center distance. 

(6) Test-load center distance = 24 in., channels for 
24-in. center distance. 

(c) Test-load center distance = 24 in., channels for 
24-in. center distance plus two car-building channels. 


The instrumentation required for the tests on the 
lightweight and medium-weight shock machines is 
similar to that of the hammer-drop test. The force 
transmitted by a mount was determined from strain 
measurements on elements of known stiffness. Dis- 
placements were measured by means of a slide-wire po- 
tentiometer arrangement. A velocity — indicated 
the motion of the shock machine, and a reed gage pro- 
vided a shock spectrum of the em motion. 
Except for the reed gage, which was self-recording, all 
records were obtained by cathode-ray oscillographs. 


Test Procedure 


The method of taking data is apparent from the in- 
strumentation but a few additional remarks are in order 
on the procedure of running a test of a shock mount. 

Neither the directions of mount deflection nor mount 
orientation aboard ship are known at the time a test is 
being run, so one must consider all directions to be 
equally likely. However, to test a mount in many 
directions would be time-consuming and, fortunately, 
unnecessary. Usually, two directions are enough—along 
the axis of wai (most mounts have ye, and per- 
pendicular to it. These two directions will be referred 
to as axial and radial. 

Hammer-drop and the lightweight machine tests have 
been designed to insure uniaxial deflection of the test 
mount. To test in the radial direction, a right-angle 
bracket is made and attached to the base of the cross- 
head. The mount is attached to the bracket so the mo- 
tion of the load produces radial deflections of the mount. 

The anvil table of the medium-weight machine moves 
substantially vertically. In order to test mounts radi- 
ally they are rotated 90 deg so that the base of the 
mount, horizontal on the axial test, is now vertical. 
Brackets are made to secure the mount in this position 
with the base attached to the vertical leg of the bracket 
and the horizontal leg to the supporting channel. 

There are cases when it appears to be of interest to con- 
duct tests in which the direction of deflection is neither 
axial nor radial. In these cases special brackets are de- 
signed. 

The independent variable in a test of a mount on the 
shock machines is the height through which the ham- 
mer falls before striking the anvil plate. Test runs are 
made using different stiffnesses of the mounting adapter 
with the height of hammer drop held constant. Each 
run with a given adapter stiffness produces a shock spec- 
trum. These are averaged and the resulting spectrum, 
called the ‘‘averaged”’ or “‘composite’’ spectrum, is used 
to judge the mount. 


Results 


In the course of developing this method of determin- 
ing the characteristics of shock mounts several shock- 
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mount designs have been studied. A few selected 
samples of the data (on five of these mounts, called 
mounts O, A, B, C, and D) obtained using the hammer- 
drop tests and the lightweight shock machine apparatus 
are presented here purely for the purpose of illustration. 

Fig. 5 illustrates dynamic and static force-deflection 
curves for mount O obtained by the hammer-drop tests 
and on a Baldwin-Southwark Universal tester, respec- 
tively. The mount was caused to deflect at a rate of 
0.15 ipm for the static tests. The time for the comple- 
tion of the dynamic cycle was in the order of 0.02 sec. 
The straight line represents the stiffness of the mount as 
determined from the value of the resonant frequency 
when the mount was supporting a known mass. This 
frequency was about 35 cycles per sec (cps) and the am- 
plitude of vibration was about 0.1 in. The rubber in 
this mount was especially compounded for high energy 
absorption. 

Fig. 6 shows the averaged spectra for the four shock 
mounts subjected to 3-ft hammer drops on the light- 
weight shock machine. The deflections were in the 
axial direction. The shock spectrum labeled ‘‘rigid’’ 
is the averaged spectrum resulting when the ‘‘shock 
mount’’ is a block of steel. It shows the values of 
equivalent static acceleration to which equipment is 
subjected when attached rigidly to the shock machine. 
This figure shows that different mounts provided dif- 
ferent degrees of shock protection. It should be noted 
that the spectrum from mount A crosses the spectrum 
for the rigid mounting at approximately 350 cps. 
This means that any system having a natural frequency 
between 50 and 350 cps would be subjected to higher 
stresses when mounted on A than when no mount is used. 

It should be pointed out that all of the mounts ex- 
cept D are of conventional types. Mount D is a metal 
strap which yields under the shock load; the energy is 
dissipated in the plastic deformation of the metal and is 
not available for subsequent vibration of the load. 
After the shock, the load does not necessarily return to 
its initial position—a characteristic regarded as unac- 
ceptable. This mount has been included in these stud- 
ies because it produces the lowest shock spectrum of any 
mount tested. 

The axial shock-load-deflection curves for mounts 
A, B, C, and D are shown in Fig. 6. These curves are 
useful in interpreting the shock spectra of Fig. 7. Mount 
D produced the lowest shock spectrum; the peak force 
was the smallest; the energy dissipated in the cycle 
(the area of the loop) was the greatest. Mount C pro- 
duced a low shock spectrum because it remained prac- 
tically linear during the loading cycle. Mounts A and 
B were extremely nonlinear and exerted high peak force 
ontheload. These load-deflection curves show that both 
mounts A and B were overloaded. The load on mount 
A was 25 lb (the manufacturer’s rating) but if this load 
had been, say, 10 lb, the load-deflection curve probably 
would have remained more linear. 

Mount B, rated for a load of 50 lb, was tested with a 
load of 25 1b, which was too great for the mount. Mount 
C, which had a 35-lb load, was capable of absorbing the 
required amount of energy without ‘‘bottoming.’’ Rela- 
tively low forces were applied to the load and a low 
shock spectrum resulted. The shock spectrum of 
mount A attains the highest magnitude of those shown, 
and the peak force transmitted by the mount is the great- 
est, reaching a value of 9000 lb. The maximum stiff- 
ness attained by mount A was about 120,000 Ib per in. 
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Fig. 5 Characteristics of mount O. Dynamic deflections were 
obtained from the hammer-drop test. Slope of V was deter- 
mined by resonance-vibration tests. 
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Fig. 6 Comparison of aver- 
aged shock spectra for an 
equipment rigidly supported, 
or supported by shock 
mounts A, B.C,orD. Deflec- 
tions of mounts were axial. 
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The load-deflection curves for the mounts deflected 
in the radial direction are shown in Fig. 8. 

The averaged shock spectra of mounts A and B tor 
radial deflections, Fig. 9, are lower than those for the 
same mounts in the axial direction. This is to be ex- 
pected after studying the load-deflection curves. 


Summary and Conclusions 


It is assumed that the probability of damage to an ele- 
ment of an equipment that is subjected to a shock motion 
increases in some manner with the maximum force ex- 
perienced by that element. An idealized type of equip- 
ment was constructed which consisted of a rigid mass on 
which were attached a large number of single-degree-of- 
freedom elements. Each of these elements had a dif- 
ferent natural frequency and together they covered the 
frequency spectrum of interest. This equipment was 
attached to one side of a shock mount; the other side 
of the mount was subjected to some ‘‘standard’’ shock 
motion. The evaluation of the mount, in regard to its 
ability to protect the equipment, was measured by the 
maximum forces or accelerations experienced by the ele- 
mental masses attached to the equipment. The evalua- 
tion, therefore, can be given only in terms of frequency. 
A curve in which the ordinate represents the maximum 
accelerations experienced by the elements and in which 
the abscissa represents the natural frequencies of the 
elements, when the mount is excited by a standard 
shock motion, constitutes an evaluation of the protec- 
tion | ae by the mount. The curve frequently is 
called the shock spectrum and the maximum accelerations 
are commonly called ‘‘equivalent static accelera- 
tions.’ A comparison of the qualities of different 
mounts is made by comparing the magnitude of the 
shock-spectra curves obtained with different mounts. 
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Fig. 7 Axial load-deflection curves for shocks delivered by 
lightweight shock machine 
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Fig. 8 Radial load-deflection curves for shocks delivered by 
medium-weight shock machine 
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In addition, measurements of the force transmitted 
by a mount as a function of deflection across the mount is 
determined for various standard shock motions. This 
defines important physical properties of the mount, 
such as stiffness, energy storage, and energy loss, under 
dynamic conditions corresponding to use of the mount. 
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ASME Survey Questionnaire. . . 
Here Is the Raw Material! 





At the December, 1952, meeting of the Council of 
The American Society of Mechanical Engineers, the 
Committee on Society Policy recommended that 

“The importance of developing the specialized 
interests in the Society is paramount and to that end 
this Committee urges that Council urge the Organiza- 
tion Committee to take the lead in clarifying the com- 
mittee structure and interrelationships of the Profeés- 
sional Divisions and bring in a solution at the earliest 
possible moment.” 

The Organization Committee soon realized that, to 
carry out this task, it needed a current picture of the 
specialized interests of its members and requested an 
appropriation to provide a direct-mail circularization 
of the entire membership, to discover their special 
skills and interests. The Council granted the request 
at its Los Angeles meeting in June, 1953. 

The development of the questionnaire was assigned 
to a committee of three, representing the Organization 
Committee, the Professional Divisions Committee, 
and the Publications Committee. The questionnaire, 
in order to determine the interests of the members 
functionally, technically, and industrially, and to 
relate these interests to the local and national technical 
programs of the Society and its publications, became 
rather complex. 

A copy of the questionnaire was mailed to 36,741 
members in July, 1954. Returns were prompt. Atthe 
time they were tabulated in October, 1954, there were 
20,575 returns—56 per cent. This is believed to be 


an adequate sample to represent the interests of the 
active membership of the Society. Some questions 
have been raised as to the possible failure of the 
returns to represent an accurate cross section of age 
groups. However, it is reasonable to suppose that 
the returns are representative of the membership 
most in need of the service which the Society can 
render and most interested in its success in serving 
its field. Indeed, there was a gratifying response to 
the opportunity for comments which the question- 
naire provided. These are being grouped for study 
and ultimately will be brought to the attention of the 
Council, appropriate committees, and the membership 
at large. 

The complete tabulation of the returns is printed in 
this issue of MECHANICAL ENGINEERING. This is the 
raw material for an analytical study of the entire tech- 
nical program of the Society, including its publica- 
tions. In the next issue will appear some of the more 
obvious correlations. These and others will be 
placed in the hands of Society officers and committees, 
who may find them suggestive of further analyses 
which may be useful in improving the service which 
it is the obligation of the Society to render to its 
members. 


Membership Survey Committee 


C. B. Peck, Chairman 
O. de Lorenzi 
T. F. Perkinson 





Initial Report—Tabulation of Responses Only 
Questionnaires sent—36,741; returned—20,575 or 56 per cent 


1. What is your PRINCIPAL employment status? Please check ONE only. 


a. Self-employed... : ies . 1113 
b. Employee of: 
1, Private firm or corporation............ 16904 
2. Federal, state, or municipal government. .. 799 
3. Educational institution (association, li- 
brary, etc.)..... ere ein 750 
c. Member of armed forces. 415 
d. Retired. . 142 
e. Other.. 8} 


2. What is the INDUSTRY OR BUSINESS with which you are connected? 

In the FIRST column please check the ONE item which best represents the 
product or service with which your PRIMARY work is concerned. 

In the SECOND column please check the ONE item which best represents the 
product or service with which your SECONDARY work is concerned. 
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2. (continued) 
MANUFACTURING 
Prim. See. 
Cn Ronee reek erie ae in 28 22 
Asbestos and nonmetallic mineral products. . 69 40 
Boilers and steam-generating — 674 452 
Chemicals and allied products... . 914 464 
Clay and glass products (refractories). . 1233.45 
Electrical machinery, equipment, and Te 
Apparatus (generating, transmission, distribu- 
tion, and other industrial apparatus). . 587 331 
Appliances re 132. 132 
Equipment for motor vehicles, aircraft, and 
railway locomotives and cars. 265 302 
Communication and electronic equipment and 
related products. .... ; <r a 
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2. (continued) 


Miscellaneous electrical products (x-ray, bat- 
OS Sa ene 


Fabricated metal products, small tools, and hard- 
ware (except ordnance, machinery, ‘and trans- 
portation equipment) 

Food, tobacco, and kindred products.......... 

Fuel- -burning errr rere 

Instruments & regulators, precision-measuring 
RARE ERT nop er errr err yr 

Leather products. .................. 


Machinery (except electrical): 

Agricultural machinery and tractors. 

Construction and mining machinery and equip- 
Re Mare Gi aaa 0rs 

Gas turbines..... 

Household and _ service- -industry machinery 
(air conditioning, refrigeration, laundry 
equipment, filling-station equipment, water 
softeners, etc.) 


Industrial Machinery and Equipment: 
Compressors and pumps. . 
Elevators and lifts............ 
Materials-handling ee. 
Other. ..... 

Internal-combustion engines Biscerex: 

Machine tools, presses, metal- -working ma- 
chinery. . rh eee ieee 

Office machines and devices... .. 

Power-transmission equipment. . 

Rocket and jet-propulsion machinery. . 


Special-Industry Machinery: 
ee 
Printing. . 

Textile. ... 
Wood.... 


Steam engines and turbines... 


Optical and photographic... . 
Ordnance. 

Paper and paper products. 
Petroleum and coal products 
Piping and pipe fittings... . 


Plastics (materials & trade molding)... .. 


Primary metal industrics: 
Blast furnaces, steel works, and rolling mills 
Iron and steel foundries. . . Vers 
Nonferrous foundries. . 
Smelting and refining of nonferrous metals. . . 
Rolling, drawing, and alloying of nonferrous 

metals. . 

Miscellaneous (forgings, wire drawing, etc.) 


Printing and related paneer. ; 
Rubber products. . 

Stone and cement products. 
Textiles...... 


Transportation equipment: 
Motor vehicles and equipment. ..... 
Aircraft and parts...... 
Ship and boat building and repairing . 
Railroad equipment. . 


Wood industries. 
Miscellaneous industries (ew elry, music, sport- 
ing goods, toys, etc.)......... 


AGRICULTURE, FORESTRY, AND FISHERIES. 
COMMERCE, FINANCE, REAL ESTATE 
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83 


590 
230 
136 


677 
16 


109 


a2 
354 


244 


365 


258 
353 
218 


392 
133 
133 
320 


PP. 
42 
77 
27 
182 
239 


119 
359 
228 
563 
181 
102 


231 
98 
30 
78 


98 
63 


63 
141 
47 
188 


255 
671 

93 
146 


65 
42 
18 
38 


83 


504 
103 
341 


478 
13 


84 


123 
311 


187 


300 


250 
201 
224 


341 

61 
195 
242 


91 
24 
92 
25 
166 
197 


60 
364 
121 
267 

71 
160 


107 
91 
39 
43 


81 
94 
72 
75 


133 


164 
428 

79 
138 


65 


wv 
io) 


40 
37 


2. (continued) 
COMMUNICATIONS AND PUBLIC UTILITIES 


Electric light and power industry.............. 865 
Oe eee ere re ere 127 
Telecommunications (incl. radio and TV broad- 
OR TES LISLE MISTI ee 56 
i a eS renee PRC RPA: 30 
CONSTRUCTION 
General construction (buildings, highways, 
RMNCEIMIN NR I) osc 5 65 ac: sisisscngre/scrsisvneciae 342 
Trade construction (plumbing, painting, car- 
Msi sca ctecnnene so muracecrecions 207 
EDUCATION 
II ioe ssn aiesrnenss aondeibes 825 
POGHCSENSOR) GOGICUIES 6. 5.ce56. 5 6i0i6.s os eis cis ss tisielals oe 20 
ie ctteircksahds cee rua ad taaies 46 
Other schools, libraries, museums............. 38 
GOVERNMENT AGENCY 
rics civknteexc persian: 501 
Civilian—federal, state, and local............. 435 
INSURANCE AND APPRAISALS..... ee 
MINING 
WS seicapensrnsuun ses eT 32 
Metals and minerals........ . 46 
Petroleum, natural gas....... ai 4 a 
NUCLEAR-ENERGY APPLICATION.... 342 


SERVICES 
Architect, lawyer, and other professional services 92 
Consulting ae oe o 920 
Patent attorney. ; 38 


Research agencies. . 295 
Miscellaneous business services (advertising, 
trade association, etc.).......... ene. 
TRANSPORTATION (Not including manufac- 
turing) 
PEM eect nae ee ree ton ae 
Highway... Acre aoe a . & 
Pige Mime.............. ~ a 64 
Railway. . Sree errr 141 
er Panto roe 31 
3 ods inne udodes catenins mate 628 


393 
126 


535 
236 


201 
46 
45 
43 


171 
133 


27 


13 
43 
64 


257 


124 
923 


364 


50 


58 
18 
65 
56 
28 


582 


3. What is your major ACTIVITY or function in connection with your occupa- 
tion? (“Administration” applies only to top-level management; for example, a 
production manager shouid check “‘production.”) Please check ONE only. 


. Administration... 
. Consulting. .. 
Design, —- 
. Estimating. . 
Inspection...... 
Legal (patents, etc.).. 
Marketing, distribution (sales) Pee 
. Operation, maintenance....... 
Placement, training....... 
PCCM 5553 ie 5.5. Scisisisial scarce 
. Purchasing, procurement... . 
Research, development. . 
. Teaching eens: 
. Technical writing, editing. ' 
> rrr er errr rs cre cee 
WRG core tort intiiewatons Nemes 


VOR R Mar tran ma ange 


2405 
1104 
5810 
330 
302 
59 
1460 
1692 
96 
1224 
136 
2965 
734 
172 
554 
666 
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5. How active have you been in your Section, or Subsection, during the last 


4. What are the FIELDS OF SPECIALIZATION in which your work and interests lie? 


In the FIRST column please check only ONE item which represents the principal field in which your 


WORK lies. 


In the SECOND column please indicate by numbers from 1 to 5 in order of preference, the additional 


fields in which your OTHER INTERESTS lie. 


. Aerodynamics. . 

asco) 26 a crase esis ts oS Kare 

Applied mechanics... .. Peden, eet 

ATR erent sara cpnrs ere 

eee 

EST are ae 

IR oo eco dees ecees oe aaa ' 

. Electricity...... Mithun: 

SET RTE TES 

Engineering economics. ... 

. Fluid mechanics........... ope 
Gas-turbine power............. 

UII oss 5043.5. lad 

. Heating and ventilating......... 

cracandacks0 ' 

. Instrumentation............ 

. Kinema ‘cs (mechanisms)........ 

(OE nee ie 

Machine design........ 

Management techniques: 


fer oy os = ee eres eed - eos | 


1) Cost accounting........ 

2) Evaluation and appraisal... 

3) Industrial relations..... 

4) Organization......... 

5) Plant layout and design. . 

6) Production pose J and control 


7) Statistical controls (quality, 
Op Sere ates Were Ney 
8) Time study, methods, incen- 
tives, A eee wee 
9) st ER 


. Marine engineering...... 
. Materials engineering. .... 
. Materials handling...... 
Mathematics........... 
. Metallurgy 
aa. Naval po Hele (or ship design). 
bb. Nucleonics (or nuclear engineering)... 
cc. Oil and gas power.......... 
ST ree i 
ee. Ordnance.... ve 
ff. —- 
gg. Piping.. 
See ere 
ii. Process engineering So a 
jj. Product engineering. . 
PINS clasts Winitidn scdine 
ll. Sanitary engineering.... 
mm. Standards............ 
nn. Structural design...... 
oo. Textile engineering... .. 
pp. Thermodynamics............... 
Sl, I ich scawoana ess ace ys 
or. Clee... Bene eee eas: case Seanad 


SkeMRagde 


Principal 


136 
409 
738 
173 
472 
827 

58 
457 
349 
307 
312 
397 
481 
759 
444 
650 
124 
153 

2112 


35 
172 


Fields of Other Interests 


1 
213 
425 
692 
158 
694 
602 
132 
404 
325 
663 
477 


710 


133 
211 
295 
203 
212 


178 


2 
255 
250 
539 
116 
605 
465 
201 
415 
376 
606 
602 
387 
827 
543 
616 
590 
537 
266 

1019 


177 
260 
316 
563 
608 
533 


139 


183 
19 


134 
316 
370 
256 
282 
55 
163 
235 
42 
98 
130 
487 
539 
535 
485 
79 
73 
114 
267 
28 
621 
214 
83 


3 
191 
196 
446 
159 
458 
425 
231 
418 
327 
623 
553 
390 
782 
522 
634 
656 
443 
303 
791 


205 
248 
305 
491 
563 
407 


199 


238 
13 


118 
374 
412 
329 
363 

60 
176 
265 

44 
113 
207 
455 
504 
462 
476 
151 

6 
127 
282 

44 
598 
257 

76 


a 


157 
177 
442 
136 
383 
393 
232 
345 
336 
605 
445 
379 
628 
479 
449 
633 
371 
302 
717 


186 
236 
296 
420 
443 
321 


176 


194 
25 


122 
355 
461 
399 
369 

58 
195 
275 

64 
146 
234 
431 
518 
519 
537 
183 

99 
170 
320 

52 
597 
255 

49 


5 
158 
202 
371 
167 
298 
422 
287 
325 
324 
530 
354 
290 
511 
418 
405 
603 
309 
271 
572 


189 
218 
244 
402 
353 
288 


191 


197 
25 


117 
321 
419 
351 
379 

75 
233 
247 

55 
168 
286 
394 
419 
457 
494 
238 

93 
245 
310 

63 
599 
365 

91 


6. What is the MAIN reason you attend the Section meetings? Please check 








-—- fo > oO 


year, as measured by your attendance? Please check ONE only. ONE only. 
a — roe 2 on. ttt teens oo a. Interested in technical subjects................. 7322 
. Have attended about 25% of the meetings....... ‘ 
c. Have attended about 50% of the meetings....... 1318 b. Enjoy personal contacts Pa tas teat Serdtaiaea.dt a ragsiscoand 2204 
d. Have attended about 75% of the meetings... 1317 c. Feel ic helps professionally.................... 2790 
e. Have attended all of the meetings........ es 443 d. Enjoy extra-curricular activities................ 663 
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7. What is the MAIN recson for your missing Section meetings? Please check 
ONE only. 


a. Inadequate announcement................. ed 488 
b. Noc interested in program..................... 4274 
c. Other commmmioments................. 9134 
d. Commuting difficulties. ..... Te reer on ne er 3743 
e. Don't like the group.. Beit ee ee 86 
f. Don’t know of a nearby Section................ 588 
Me, MN MNEN, MAORI 31 555555. crts 5 2 BBs sia <lahdony wie ak ollscd 1352 


8. Papers which are presented at the Spring, Semi-Annual, Fall, and Annual 
Meetings, as well as some Division Meetings, may be classified in three broad 


groupings. Please indicate your mojor preference of subject-matter treatment 
for ASME meetings by checking ONE only. 
ic” MeMMRNNE MONNUOE 55 55 ok oso either Se wane 2261 
Mey. ee 12455 
G., MEICNCIAT MOIOGUS 5.0 ociia es ciacniac spo Bore miele 2001 
i ES Kei eatine sd encinndrncensar manasa 3055 


9. What ASME publications do you now receive in addition to MECHANICAL 
ENGINEERING? Please check as many as apply. 


ee rere ere er 2414 
b. Journal of Applied Mechanics......... Se 1722 
c. Applied Mechanics Reviews................... 511 
d. Preprints (Technical _——-. 5375 
e. Mechanical Catalog.. ER sh 11004 
f, WIUMSCUMIR PORE 6055 5.505 cd pete ane aoe cin tealrnren 3417 


10. How do you feel that MECHANICAL ENGINEERING serves your engineer- 
ing and professional needs? Please check ONE only. 


Ro ois oe soca vce ean een coven ale 2898 
b. Well cnough........... 8126 
c. Not very well... ....... ne : 6470 
d. Not at all...... ae seach E ; 873 
©, Unarcited. ......26655. a? 1819 


Il. About how much time on the average do you spend reading each issue of 
MECHANICAL ENGINEERING? Please check ONE only. 


ee EISELE ee) ROR, A Remy pea 549 
b. 1/2. hour.... 5651 
“Se eee en a ahasheweiaee | ae 
CA ae ae .... 2666 
Tae ee ; 2733 
f. More than 2 hours.... 1591 


12. Which THREE of the following would you like to see increased, or added to, 
in MECHANICAL ENGINEERING? Please enter numbers from I to 3 in order of 
importance. 


1 2 3 
a. ASME News.......... 325 256 488 
b. Technical Papers: 
1) Theoretical—Analytical. . 2002 1381 701 
2) Practical—Application. . . 6896 3246 1525 
c. Management Papers. . 2... <sis6000.: 2294 1918 1325 
d. Addresses on professional and eco- 
nomic aspects of the mechanical 
Ct re saa 1207 1815 1761 
e. General-Interest Articles... 2318 3293 3400 
f. Briefing the Record.... 1071 1578 1485 
g Technical Digest... . 749 1916 3021 
. Keep Informed..... 783 1440 2609 
. TP... 22, ES : 189 §2_—s«d158 


13. Through what CHIEF source do you secure information to order ASME 
technical papers? Please check ONE only. 


a. Lists of available papers in Mecnanicat Enat- 


MIN 3 ctor ee et Ee Ocoee ha ae ake ERO 6471 
. Technical Digest in Macuanicat EncINeFRING... 2254 
2468 


. Programs of Meetings........ Lan ea 
. At oe ID i i085 < sr endereennnae 903 
. Do not order papers.............. Suse 


enananaw 
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14. How many ASME technical papers did you obtain at ASME MEETINGS 
during the past year? Please check ONE only. 


i: eed ks es gach OT a hd BB rasta 14509 
eee Dae See ote CIR NT en oe 3254 
Oe as a cil sslasher cuter siren ese Ears OTS woe 1210 
0 eT eT RPE arr i 761 


15. How many ASME technical papers did you order BY MAIL during the past 
year? Please check ONE only. 


a EE ee arm ne ene een eee 12363 
SS a ee ene at eee re fei et 5100 
Be PP 5 sss Sai ah ac so es aes ero en ace 1855 
MB Oe Ree gE I er ts Ah Bre Ae Brahe ee 601 


16. We need some information about you. First, about your education. Please 
check here only the HIGHEST degree you obtained. 


i et a ee Sia esd eee Siete ppp oie sbie ANS 1557 
b. Bachelor's —Al, BS: C66... ...... esac ccctacwcens. 10533 
c. Professional—ME, EE, etc... .........02ce0c0es 4933 

2713 


@; Diamter oA, TA OEE oo. nv sss cece tess ens 
¢: Dactorate Cesrhed): ..... 056 ccs cnc ota sees 587 


17. Do you wish that you had spent more time on liberal-arts subjects at the 
expense of technical subjects in your academic work? 


Ms OMNMG fc 2 5 fxn aiciceas are eect e iste oe: Saat OR eum oee LeE 4782 
ie Ne alo cas evince na ca tat a RTE de pote 13124 
ie NE oss Sic ies oer oe ik Bae eee 1779 


18. How many years have elapsed since your undergraduate degree was 
awarded (as of June, 1954)? If you do not have a degree, please check number 
of years in the profession. 


Ses MMIII 55-5 5 dag oc avaes pn en ia waUavg wma nena 204 
es Ue hd cis aig eesti d Bleek tavetinie os ana oe eecieoalovs 1850 
Bs MN 3 = G08 kegs nscale alot wu dv ora bidet nage a are eaee 3443 
eM oe, no OF een hk aah Meee arate 2925 
Se ee Pe ae eS a rennet 1247 
ae ae re Pores ecre? 934 
SS , errr rr rrr ret ore rrr. 2434 
gp eine Serra Ar emenn ien tte aah 1747 
Se a, Sree ere era menor 1383 
ae S| Se esr rere re een rer ne 1314 
Be MMI ig Sesnics sited pte ctats Sie «cette ees 1101 
i SEP ere eae Cet 635 
rye eee Cones bone 977 
19. Please check age bracket to your nearest birthday. 
ae Re cy rr nc oe ces 738 
Pe NE Sh 5 sass 2 Sc os Guinan is Slee ee rere eee 1279 
eI i685 ddi oss DREN oie NORIO WE HOS 2049 
a | | Renee ore Sec ws ree Raete a man rireie =: 2607 
Eee see nacre ee Ret marae a ger: 2281 
et EI rons. 5 3501 sc Bae tnc a parte Gia emer Onige oe 1727 
ie | Serer Terre rrr ree re 2507 
i NE 6 i. cxscoste ouis 0, Slaysyd cobipisteveidve ies Spake ie as SPR 1784 
We RMU 5 fons. spot sok occ acdc aca acaba aba eee 1359 
St es eee cern rere ere ery eon 1402 
oie Mees SY A et oh aes Sako are eeenaesem ee 1807 
i I 2 sake Faire ete otc in ee 812 


20. Current data on your annual earnings from the practice of the profession 
will provide valuable and useful information to the Society. Remembering 
that this Questionnaire is anonymous, please check the appropriate box. Do 
not include income from investments or other sources. If you prefer not to 
answer this question, you may so check and continue with the balance of the 
Questionnaire. 


i 55525 ck nae nmatee sis aeons 440 
i, MAINE, oo. oc ove doses bcs nscev on 1580 
es EY BD coo cistacsicie eo slsacie tekee edie e esing 3785 
Oh, Te I so, 5510550 4 oie sho a eriayerere.ccdig a0 3143 
Pe ia soca = S050. 6:5 ase: are pere, 6 a iacgievelonwiays 2447 
i WS | os ooo io see bien so aince vers 1664 
I iis a nds a's Senin denne cacacuss 1307 
Bb. $10,000 00 GI4G09...... «0.5... 5 ccc ccc cc eens. 3020 
i. $19,000 00 G24.009......... 2... 20. .cccscseees 1424 
ea are? 880 
ee eee 394 
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21. Of what other professional societies or associations ore you a member? 
Please check as any as apply. 


AAAS American Association for the Advance- 

ment of Science. ie Pee a 350 
ACS American Chemical Society . 241 
AIA American Institute of Architects. Pxccrtoy 31 
AIChE American Institute of Chemical Engineers 225 
AIEE American Institute of Electrical Engi- 

EO OTRO TE ee Eee 578 
AIIE American Institute of Industrial Engineers 193 
AIME American Institute of Mining & Metal- 

lurgical Engineers........ ; 242 
AIP American Institute of Physics. ... ; 18 
AMA American Management Association..... 360 
AREA American Railway mapas Associa- 

er errr. mais he 64 
ARS American Rocket Society.............. 174 
ASAE American Society of Agricultural Engi- 

eProp eae 51 
ASCE American Society of Civil Engineers. ... 252 
ASEE American Society for Engineering Educa- 

MEG bia edie detew cde edataease cae 766 
ASH&VE American Society of Heating & Ventilat- 

SE Porn reer rere 581 
ASLE American Society of Lubrication Engi- 

apa lpn caries ye Pree 156 
ASM American Society for Metals........... 574 
ASQC American Society for Quality Control. . 144 
ASRE American Society of Refrigerating Engi 

AE Aa LENE Nyt apart Pa 182 
ASSE American Society of Safety Engineers. as 116 
ASTE American Society of Tool Engineers... .. 494 
ASTM American Society for Testing Materials. . 305 
AWS American Welding Society............. 263 
AWWA ~ American Water Works Association... .. 151 
IAS Institute of Aeronautical Sciences pee 355 
IRE Institute of Radio Engineers. .. Ry 151 
ISA Instrument Society of America.......... 328 
NAPE National Association of Power Engineers 275 
NSPE National Society of Professional Engi- 

neers. ba tind tioeesne neds se! 
SAE Society of Automotive Engineers....... 1092 
SAM Society for the Advancement of Manage- 

ate Piet Haas eee 365 


21. (continued) 


SAME Society of American Military Engineers. 434 
SMPTE _ Society of Motion Picture and Television 
: SES i Pe ee 31 
SNAME Society of Naval Architects and Marine 
EE Oe Ene ARE ee 304 
SPE Society of Plastics Engineers........... 77 
TAPPI Technical Association of the Pulp and 
errr rrr rye 227 
I ie eet act ei ies, Sos a 907 
22. Are you a Registered or Licensed Professional Engineer? 
Bh I asin i ioe edcen cence. . 6424 
b. Yes, in more than one State................ ree 
MN ins Pa ct et dived faxic nk sc, Sead Ii, cmon axa eo 12423 


23. If the answer to Question 22 is “yes,” do you feel this has been of impor- 
tance to you in your work? 
a ed rey ee re eee — 3950 
Is 6 Se cara tare ae is ae Ses ees 3960 


24. If the answer to Question 22 is "‘no,’’ are you registered as an Engineer in 
Training? 
a 
NI oor Sasser ade rer ool annie otek ph atoane ra een oe 9179 
25. If the answer to Question 22 is "‘no,” is it your intention to become a 
registered engineer? 


26. If you are a member of the Military and Naval Establishment, please check 
the ONE category below which best describes your affiliation: 
Regular (Army, Navy, Air Force, Marine ee iio 
Coast Guard). TEE EEG AE MEDD PORTS Some 247 
Reservist on active duty: 
(a) On temporary active duty (Satisfying statutory 


requirements of not more than three years). . 290 

(b) On extended active duty................00.. 94 
Reservist not on active duty: 

(a) Member of Ready Reserve................... 1109 

(b) Member of National Guard. i ae 62 

(c) Member of Standby Reserve (active list). . ‘ 631 

(d) Member of Standby Reserve eine list). 1444 


(e) Member of Retired Reserve.................. 381 


27. If you are a member of the Military and Naval Establishment, are you com- 
missioned or enlisted? 
(a) Commissioned ... 
Ee een Seer ne eee 431 





The purpose of the 1954 ASME Membership Survey Questionnaire is to improve 
service to the entire membership of the Society. Facts about members’ interests 
and activities were assembled and correlated in order to: (1) Improve the organi- 
zation of the Professional Divisions; (2) study the possibility of grouping papers 
of related divisions in a number of sections of Transactions (like the Jozrnal of 
Applied Mechanics); (3) obtain information for planning and programs for 
National, Regional, and Section Meetings and Conferences; and (4) improve 
member service by consideration of opinions about MECHANICAL ENGINEER- 
ING and Transactions of the ASME. The Questionnaire was anonymous and 
urged a free expression of opinions and comments. All responses were recorded 
on tabulating-machine punch cards resulting in the foregoing tabulations. Cor- 
relations of some of the questions will form the basis of a second article to appear 
in the April, 1955, issue of MECHANICAL ENGINEERING, 
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Briefing the Record 





Abstracts and Comments Based on Current Periodicals and Events 


J. J. Jaklitsch, Jr., Assosiate Editor 


Be 


Fig. 1 A huge T-shaped tail towers three stories high 
above the Martin SeaMaster’s swept wings and long slender 
hull. Small checkerboardlike objects on the wings are rub- 


Multijet Seaplane 


Tue world’s first multijet seaplane was unveiled re- 
cently by the U. S. Navy and its manufacturer, Martin 
Aircraft of Baltimore, Md. 

The big, swept-wing flying boat, designated the 
XP6M-1 and called the SeaMaster, was built for the 
Navy at Martin's Middle River plant. 

As big as a commercial airliner and powered by four 
jet engines, the SeaMaster is in the over 600-mph class of 
aircraft and cruises above 40,000 ft. 

Its two primary missions are mine laying and photo- 
reconnaissance, but this water-based plane can perform 
other combat tasks, the announcement said. 

The plane carries a crew of five. Its long, sleek, and 
narrow hull ends in a gigantic ““T’’-shaped tail which 
towers at least three stories high. Its four Allison J-71 
jet engines are equipped with afterburners, company 
officials revealed, to give the craft additional speed and 
power. 

The engines are mounted atop the sharply sweptback 
wings in such a manner they are easily accessible, even 
when the plane is afloat at sea, it was pointed out. 

The SeaMaster, designed to remain in flight for long 
periods of time, can operate in high waves and in areas 
of the world where ‘seaplanes have not frequently op- 
erated. 

Its radical design and tremendous potentialities have 
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ber pressure pads cemented on for simulated load tests by 
which the wings will be tested for maximum design air-load 
strength. Pads will be removed prior to first flight. 


made possible an entirely new concept in aerial warfare. 

For the first time, with the use of high-speed water- 
based aircraft, the means are now provided to operate in 
or near enemy waters independent of fixed installations or 
foreign bases, the company reported. 

An outstanding feature of the SeaMaster is its rotary 
mine door, a Martin development which permits the big 
flying boat to sow mines or drop charges while streaking 
along at speeds rivaling that of fighter planes. The door 
is self-sealing, making it watertight. 

Martin also announced that it is already producing a 
portable dock for use in servicing while the plane is 
afloat. This, officials explained, eliminates beaching. 
The dock can be knocked down for storage aboard ship. 
It can also be transported by air. 


Jet-Plane Launcher 


Pitotep jet-fighter planes are being launched like 
guided missiles, the Air Force and Martin Aircraft re- 
vealed recently. 

Using platforms mounted on trucks to explore the 
possibility of eliminating runways under certain combat 
conditions, the world’s first flights of conventional jet 
fighters without preliminary take-off runs were hailed 
as ushering in a new era in aerial warfare. 

The launching technique was developed by the Air Re- 
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search and Development Command of the Air Force and 
the Martin Company of Baltimore, Md. 

Employing the same principle and equipment used in 
launching the Martin Matador, an Air Force guided 
missile, engineers conducted experiments at Edwards Air 
Force Base, Calif. The historic flights were made by 
F-84-G Thunderjets. 

Standard production Republic Thunderjets were modi- 
fied so booster bottles could be attached beneath their 
tails. The boosters are the same type and size used on 
Matadors. 

Highly mobile trucks with ‘‘arms’’ raised the fighter 
planes to the launching angle and became the world’s 
smallest airports. With the plane's turbojet engines 
running at full speed, the thrust of the booster bottles 
kicked the fighters off so swiftly they were immediately 
air-borne. 

The shock of the unconventional take off was said to 
be less than pilots experience during catapult take offs. 
The planes were always under the pilot's control and a 
peak acceleration of 4 G was reached. 

Because the launchers are so mobile, they can be moved 
quickly from one place to another, an Air Force spokes- 
man explained. He said no permanent installations are 
necessary—no runways, hangars, or other construction. 

The developers of the launching system envisioned jets 
operating close to front lines and presenting minimum 
targets toenemy bombers. Conventional landings could 
be made at forward bases and the aircraft immediately 
dispersed for maximum protection while readying for the 
next flight. 

Zero-length launching, while not a new development, 
has been proved by nearly 200 Matador launchings by 
ARDC and the Tactical Air Command and Martin 
engineers during the past several years. The Thunder- 
jets, considerably larger and heavier than the guided 
missile, have demonstrated that the technique is applica- 
ble and practical for fighters, the Air Force said. 
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Fig. 2. This Air Force jet 
fighter is the first piloted 
plane to be air-borne from 
azero-length launcher. Use 
of zero-length launchers 
may eliminate the need for 
front-line airstrips. 


Flutter Research 


ProGress was reported recently on investigations 
into ‘‘flutter’’—one of several possible causes of jet- 
engine failures. Three aeronautical engineers in the 
Research Division of New York University’s College 
of Engineering disclosed the results of a 2 '/s-year study 
of the phenomenon at the 23rd annual meeting of the 
Institute of the Aeronautical Sciences in the Hotel Shera- 
ton Astor, New York, N. Y. The three are Dr. Chi-Teh 
Wang, Dr. Frank Lane, and Robert J. Vacarro. 

Flutter, an engineering term describing a specific type 
of vibration, is suspected to be a frequent cause of blade 
failure in the compressor and turbine units of jet engines. 
Jet engines consist of rows of blades radiating from disks 
mounted on a shaft. Since each stage of a compressor 
and turbine may have from 30 to 100 blades, one engine 
may have hundreds of them. 

If just one blade fails, it may rip off those near it or 
jam the system. 

Failure due to flutter comes from a combination of vi- 
bratory twisting and bending effects. 

A new theory evolved in the NYU study makes it pos- 
sible to determine critical speeds (speeds at which flutter 
occurs) in specific instances. Critical speed determi- 
nation is one of the prinicpal aims of flutter research. 

Flutter can be caused by natural winds on structures 
other than aircraft, as in the case of the collapse of the 
Tacoma, Wash., Narrows Bridge in 1940. 

In flight, it is induced by a combination of such factors 
as air motion due to the speed of the plane or rotation 
of the blades, and the elastic characteristics and weight 
distribution of the structure. How each of these factors 
might contribute to the onset of flutter in compressor 
or turbine blades is one of the goals of the research 
project. 

Knowledge of external flutter—that applying to the 
entire plane or to large sections like fuselage, wing, an 
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tail—is well developed, though scientists are continuing 
extensive studies in the field. 

Drs. Wang and Lane and Mr. Vacarro concentrated 
on the means of analyzing internal flutter problems. 
Their work at NYU was done under contract with the 
Air Force. 

There are several reasons, they pointed out, why the 
lessons learned from research on external aircraft flutter 
were not sufficient for internal flutter problems. Among 
these are the facts that compressor and turbine blades 
are highly twisted and that they operate with high cen- 
trifuga! force because of their high rotational speeds. 

Even more complicating, however, is the effect that 
flutter in one blade has upon all others. 

The NYU researchers have succeeded in reducing the 
analysis of multiblade flutter to the treatment of a single 
equivalent blade, they reported. One immediate result is 
a greater reduction in the number of equations required in 
the analysis of internal flutter problems. 

Theoretical solutions to the flutter-analysis problem 
in certain specified cases were verified experimentally, 
the scientists reported. This was done in the experi- 
mental wind tunnel at NYU's Guggenheim School of 
Aeronautics. An air flow to simulate flight conditions 
was sent over a series of airfoils (winglike structures) 
constructed to simulate the blade row in an engine com- 
pressor. (The experimental rig looked somewhat like a 
venetian blind with the slats mounted on springs.) There 


has been ‘‘excellent agreement,’’ the researcher © id, 
between experimental results and theory in all cz ad- 
ied to date. 


The new theory does away with certain assumptions 
that had been made in previous analysis of internal flutter, 
for example, the assumption that all blades will 
flutter in phase. This, the scientists said, was found to 
be unjustifiable. 

The NYU research team now has begun to investi- 
gate stall flutter, another possible factor in engine failures. 
Stall flutter occurs when the smooth pattern of the air 
flow over the blade surfaces is broken. 


Silicone Lubricant 


Deve.LopMENT of what is believed to be the first sili- 
cone lubricant for jet aviation and industry—capable of 
Operating at temperatures of 400 F or more—was an- 
nounced by General Electric Company’s Silicone Prod- 
ucts Department, Waterford, N. Y. 

Combining the lubricating qualities of hydrocarbon 
with the unique properties of silicones, the new G-E 
silicone lubricant was developed to help equipment de- 
signers crack the thermal barrier. Accelerating speeds 
of jet aircraft have created a need for suitable lubricants 
tough enough to shrug off searing temperatures. The 
lubricant will also operate at —100 F temperatures, it was 
reported. 

The lubricant’s industrial usefulness has been demon- 
strated by such bench-test data as the Shell Four-Ball 
and Falex tests. The lubricant’s performance is effec- 
tive in ‘‘steel on steel’’ use, and it is applicable to most 
industrial purposes. 

It was emphasized that 81406 lubricating fluid and 
81482 lubricating grease are developmental products, but 
me probably will be available commercially during 

55. 

According to G-E engineers, the new G-E fluid and 
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grease lubricate about as effectively as both the lubricat- 
ing and hydraulic types of hydrocarbons. They said 
that both types of lubricants will permit the design of 
new military and industrial equipment, hitherto hindered 
from operation at high temperatures because of lack of 
suitable lubrication. The G-E lubricants are also ex- 
pected to reduce maintenance costs as well as increase the 
reliability of operating equipment. 

Both the lube fluid and grease show little ome in 
viscosity or consistency at high temperatures, and are 
said to resist shear breakdown. 


Aircraft Instrument Panel 


A New aircraft instrument panel which presents data 
in the form of a readily understood picture, instead of 
through conventional dials, has been disclosed by the 
U. S. Navy. 

Douglas Aircraft Company served as a co-ordinator for 
the aviation-instrument manufacturers engaged in the 
project, which involves the use of a flat, transparent 
television-picture tube. The radically different type of 
tube, making possible the graphic presentation of data, 
was developed as a proprietary item by Willys Motors, 
Inc. 

Based on research in human enginecring, the new 
panel is a development of a long-range program of the 
Office of Naval Research and the Bureau of Aeronautics. 
The Navy expects the first experimental plane using this 
system to be flown about 1958. 

Specific purposes of the research program are: To 
simplify cockpit instrumentation, to provide all-weather 
operation, and to reduce drastically the cost of future 
aircraft. 


Fig. 3 Mock-up of future aircraft instrument panel shows 
horizontal and vertical flat-plate television tubes, replacing 


conventional dials. Simplified control system will be reduced 
to stick and throttle. 





243 














One aim of the Navy’s long-range program is to reduce 

the control system to two basic items: A control stick 
and a throttle. Six switches would be used to select 
information for specific situations such as take off and 
landing. The instrument panel itself is expected to con- 
sist of only two basic instruments, both television tubes. 
One would be a semicircular plate mounted vertically in 
front of the pilot. This transparent plate, which would 
not interfere with the pilot's vision during contact flight, 
would show altitude, speed, and sationle of the plane. 
Physical features, such as mountains, would be depicted 
artificially. From this instrument the pilot would ob- 
tain necessary information about the three axes of the 
aircraft pitch, roll, and yaw. 

The second instrument, a round plate mounted hori- 
zontally inside the cockpit rim, would provide necessary 
information for navigation and traffic control in a readily 
assimilated way. 

Because both instruments are television tubes, it will 
be possible to selectively superimpose into them fuel con- 
sumption, power settings, and other data. 

Instead of an actual picture of the physical features of 
the earth, the pilot would see an analogy of the world 
he would see if flying in clear weather. 

The picture concept was based on human-engineering 
research which revealed that a picture is more readily 
comprehended than the dials of a conventional instru- 
ment panel. 


83,000-Hp Motors 


Tue world’s two most powerful motors, built by West- 
inghouse Electric Corporation, were given their official 
“start up’’ at the Air Research and Development Com- 
mand’s Arnold Engineering Development Center, Tul- 
lahoma, Tenn., ARDC headquarters, in Baltimore, Md., 
announced recently. 

Built at the East Pittsburgh, Pa., plant of Westing- 
house for use in the Air Force's new transonic and super- 
sonic propulsion wind tunnels at AEDC, the two giant 
83,000-hp motors were set into motion at the rate of 600 
rpm by two “‘starting’’ motors, each having a 25,000-hp 
rating. The combined rating of all four motors, when 
the installation is completed, will be 216,000 hp. 

The entire rotating machine, including the two 
83,000-hp units and the two “‘small’’ motors connected 
in tandem fashion to five even larger compressors, will 
be about 600 ft long. 

A single shaft through this machine will be capable 
of driving the world’s largest rotating wind-producing 
device for testing and evaluating supersonic planes, air- 
craft engines, and guided missiles. When the wind tun- 
nels are in full operation, man-made gales will race 
around two separate courses inside a huge pipe that is 
nearly wide enough to hold both tubes of New York's 
Holland Tunnel. 

Each of the 83,000-hp motors weighs 225 tons. The 
four motors together will use enough electric power to 
supply the entire city of Nashville, Tenn. The wind 
tunnels will require 100,000 gpm of cooling water. 

Despite the tremendous weight and speed of the 
motor and compressor system, it can be enniies to a 
halt in about three minutes by using the wound rotor 
motors as brakes. In this fashion, energy is dumped 
into liquid rheostats—the world’s largest—which are 
used for secondary control. 





Fig. 4 Over-all view of Commonwealth Edison Company’s 
Ridgeland Station turbine room, showing wrecked low- 
pressure Unit No. 4. Miscellaneous damage to other units 
is visible in background. 


Ridgeland-Station Accident 


Tue low-pressure turbine of a cross-compound gen- 
erating unit with a capability of 160,000 kw exploded on 
Dec. 19, 1954, at Commonwealth Edison Company's 
Ridgeland Station, apparently due to metal failure in 
the turbine-spindle shaft. The basic cause of this failure 
has not yet been determined. 

The unit (No. 4) is one of four of the same size in this 
station. Flying pieces of metal damaged the other 
three units and the station was completely shut down. 
The accident occurred at 11:19 p.m., Sunday. Unit 2 was 
put back on the line Tuesday at 12:43 p.m., Unit 1 at 
5:34 p.m. the same day, and Unit 3 at 1:20 a.m. Wednes- 
day. All three units, therefore, were restored to service 
within 50 hours. 

Ridgeland Station is the newest on the Edison system. 
It is located on the Chicago Sanitary and Ship Canal, 
about two miles west of the city limits. Construction 
on this station was begun in 1948 and the four units had 
a total net capability of 640,000 kw. Unit 4, built by 
Allis-Chalmers Manufacturing Company, had been in 
commercial operation since August, 1954, had passed 
every normal test, and had given no previous evidence of 
trouble. 

At the time of the accident, the unit had been out of 
service for two days for cleaning of the boiler. It is a 
regular practice after a turbine outage to recheck the 
overspeed trip before placing the machine back in service. 
In this case, it meant separately checking the overspeed 
trip on both the high-pressure and low-pressure elements 
of the turbine. 

The low-pressure element, with a normal speed of 
1800 rpm, had been given its overspeed check and had 
tripped within the 10 per cent limit. The high-pressure 
element was being brought up for its overspeed check 
when the failure occurred. 

There were six men on the floor at the time engaged in 
this operation. Five were Edison men and one the manu- 
facturer’s representative. Two Edison men were killed 
by flying metal and the four men suffered either broken 
bones or shock. No one else either inside, or outside 
the station, received injuries but three were treated for 
shock. 

The explosion occurred before the machine had come 
up to the trip speed for the high-pressure unit. The 
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Fig. 5 Close-up of low-pressure Unit No. 4 at Ridgeland 
Station. Center section of turbine-spindle shaft with eight 
rows of blades is missing. Stub shafts and double exhaust 
blades remain in place. 


high and low-pressure units were operating in synchro- 
nism but were not connected to the bus. 

The center section of the spindle shaft, approximately 
7 ft in diam and 4 ft long, broke into a number of pieces 
which were thrown out of the machine along with 
much of the turbine casing. One section weighing 
several tons went through the roof of the building and 
landed in the coal pile to the west of the station building. 
Another, of comparable size, traveled east and ripped 
open the tailpipe on the Unit 1 condenser 300 ft away. 

Other pieces cut through the crossover pipes between 
the intermediate and low-pressure elements of both Unit 
2 and Unit 3. One piece also cracked the casing on the 
low-pressure element of Unit 3. Miscellaneous damage 
was done throughout the turbine room by other flying 
metal. The most extensive building damage was done 
to the roof structure. 

Unit 1 and Unit 3 were tripped automatically and Unit 
2 was tripped by the operator in the control room. The 
operators remained at their posts and went through their 
orderly procedure for shutting down the boilers. 

At the time the accident occurred, the other three 
units at Ridgeland were carrying a load of 460,000 kw, out 
of a total system load of 1,850,000 kw. System load was 
dropping rapidly at the time, and other units were able 
to respond to the demand without material loss of 
frequency or other disturbances. The tie lines to the 
neighboring systems to the east, which normally carry 
no load at this time of the day, picked up 190,000 kw. 
This part of the load was transferred to Chicago area 
stations within a few minutes. 

A most difficult problem was the picking up of the 
Monday morning, daytime, and evening loads with 640,- 
000 kw of Ridgeland capacity out of service. There was 
a good possibility that this load would be the all-time 
system peak. Over 600 large customers were called on to 
teduce their demands by 25 per cent and the general 
public was requested to co-operate by reducing load 
wherever possible. Purchases from other companies 
over interconnections were made to the extent of approxi- 
mately 200,000 kw. With these measures the system 
load was carried successfully. 

_A remarkable repair job was done within a very short 
time. A new tailpipe, 12 ft long, 5 ft in diameter, and 
made of 1/-in. steel, was fabricated and welded into place 
in order to restore Unit 1 to service. The crossover 
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pipes on Unit 2 and Unit 3 both had been cut severely, 
and new sections of pipe had to be welded into place 
where damage was done. The casing of Unit 3 had been 
cracked by flying steel. The crack was sealed by the 
metal-lock method and a section of steel plate was riveted 
on for added strength. The hydrogen-control panel for 
Unit 3 had been wrecked and was replaced by a panel 
from Will County Station now under construction. 

Investigations are being made to determine the basic 
cause of the spindle-shaft failure. The spindle design is 
not unusual. The forging itself was subjected to all 
well-established factory tests including ultrasonic and 
tests associated with interior boring. 

A large part of the damage is expected to be covered by 
the manufacturer's warranty and by the Company’s 
insurance. 


Electric-Power Plants 


Two major electric-power plants, which will be the 
largest ever built by private industry when completed, 
are now officially in operation. 

The Ohio Valley Electric Corporation announced 
that its Clifty Creek Plant at Madison, Ind., and Kyger 
Creek Plant at Cheshire, Ohio, are delivering kilowatts 
to the U. S. Atomic Energy Commission's gigantic new 
uranium diffusion plant near. Portsmouth,- Ohio—and, 
most importantly, they are on time. 

The first 200,000-kw turbogenerating unit at each of 
the two plants has been prea service and their power 
is being delivered to the Portsmouth project via OVEC’s 
new 330,000-volt transmission system. Clifty Creek 
Unit 1 went into operation approximately on schedule, 
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Fig. 6 Upon completion in 1956, the Kyger Creek Plant at 
Cheshire, Ohio, will have a generating capability of 1,000,000 
kw and will be one of the world’s largest steam-power stations. 
It is one of two plants being built by the Ohio Valley Electric 
Corporation to supply electric power to the Atomic Energy 
Commission’s new $1'/, billion Portsmouth (Ohio) diffusion 
plant. See also frontispiece on page 208 of this issue. 
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while Unit 1 at Kyger Creek was ahead of schedule by 
more than a month. These two units will be followed 
by nine additional and similar machines, bringing OVEC’s 
total generating capability to 2,200,000 kw when the 
final unit of the series of 11 is completed in early 1956. 

Ground was broken at both Clifty Creek and Kyger 
Creek in December, 1952. Clifty Creek, located on the 
Ohio River, 50 miles downstream from Cincinnati, will 
have six 200,000-kw units, or a total capability of 
1,200,000-kw—greater than any steam-power plant 
operating today. It will represent an investment of about 
$175 million upon its completion. Kyger Creek, lo- 
cated on the Ohio about midway between Parkersburg 
and Huntington, W. Va., will have five units of the same 
size, totaling 1,000,000 kw. It will cost about $145 
million upon completion. All units will operate at a 
steam pressure of 2000 psi and steam temperature of 1050 
F and are expected to burn a total of about 7 '/2 million 
tons of coal per year. 

The tremendous bulk of the power generated by the 
two plants will be fed via double-circuit 330,000-volt 
transmission lines—highest voltage lines in the nation— 
to the AEC plant. At the latter, the electric energy will 
be utilized in the large-scale separation of the 1sotope 
U-235 from natural uranium, in which U-235 appears 
only to the extent of 7/10 of 1 per cent—a multistage 
process. 


8000-Ton Forging Press 


A FORGING press, weighing almost 4,000,000 lb and 
capable of applying 8000 tons pressure for forging metal, 
has begun operation at Aluminum Company of America’s 
Cleveland, Ohio, works. Previously at this location, 
Alcoa had presses with capacities of 1500 tons, 3000 tons, 
and 15,000 tons, respectively, with no intermediate-size 
unit available. The gap in press size quite often placed 
limitations on forging ; teed 

The size of the press is indicated by its over-all height 
of 55 ft, with 38 ft above floor level. The die area in 
which forgings can be produced is 11 1/2 ft long and 4 '/2 
ft wide. 

Large precision aircraft forgings of the close-tolerance 
low-draft type will be an important product of the press. 
The large die area will allow production of big forgings 
not requiring the tremendous pressures of the 15,000-ton 
press now in production or th» *5,000 or 50,000-ton 
presses which will also be in ope...10n in Cleveland this 
year. 

The new press will also offer greater capacity for the 
pee of magnesium and titanium forgings. It will 

valuable too for the production of nonmilitary forg- 
ings such as automobile and truck wheels. 

Among the unusual features of the 8000-ton press are 
its departure from conventional tie-rod design to increase 
rigidity and accuracy and its large die area. 

Most big hydraulic presses are held together by a num- 
ber of big-threaded tie rods which act like giant bolts 
to prevent the press from pushing itself apart as pressure 
is applied to its dies. The 8000-ton press, which was 
designed and built by United Engineering and Foundry 
Company, is put together as though it were one giant 
rigid steel casting. Actually the unit is composed of a 
number of giant castings joined to act as one. 

The big castings (seven of them weigh over 400,000 
Ib each) are held together by unique shrink links. Rings 
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Fig. 7 Shown here is the giant forging press which recently 
began production at the Cleveland, Ohio, works of Aluminum 
Company of America. Capable of exerting 8000 tons pressure 
for forging aluminum into vital aircraft parts, the press rises 
38 ft above the floor and weighs almost 4,000,000 Ib. 


are heated and fit over lugs on each of the big castings. 
As they cool and contract over the lugs they hold the 
castings firmly together. 

This one-casting rigidity permits extremely accurate 
guiding of forging dies pose name close tolerance work. 
The press weighs 3,900,000 lb, about twice the weight 
of a conventional single-cylinder 8000-ton press. The 
rigidity makes it possible to produce difficult unsymmet- 
rical forgings without destroying the alignment of the 
press or impairing forging tolerances. 

The press has a working stroke of 6 ft with a 3-in. per 
sec pressing speed. The controls on the press are port- 
able and can be relocated to allow the operator the best 
vantage point for controlling operation. Hydraulic 
pressure to operate the press is supplied by three 700-hp 
pumps and stored in a 600-gal accumulator at 4500 pst. 

The press installation includes two billet-heating fur- 
naces. 


Aluminum Reduction Cell 


Tue largest reduction cell ever operated in a commer- 
cial line producing aluminum is used in the two reduc- 
tion plants recently built by Reynolds Metals Company, 
to meet the increased demands for primary aluminum. 
These two facilities are the San Patricio Plant, near 
Corpus Christi, Texas, with a rated capacity of 160,000- 
000 Ib of aluminum per year, and the Robert P. Patter- 
son Plant at Arkadelphia, Ark., with a capacity of 
110,000,000 Ib yearly. 

Experimental development on this cell was nearing 
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completion at the out- 
break of the Korean War. 
It is from two to six times 
the size of other units 
now in use in this country. 
Each unit has a daily 
production of approxi- 
mately 2000 lb of high- 
grade aluminum. Each 
must be fed at a daily rate 
of 4000 lb of alumina 
(aluminum oxide) and ap- 
proximately 1000 Ib of 
carbon-anode material. 

This reduction cell is of 
the Soederberg type. It 
requires over 90,000 Ib of 
steel in the fabrication of 
the shell and superstruc- 
ture frame. The lower 
half of the cell makes up 
the cathode and consists 
of a fabricated box ap- 
proximately 12 ft wide, 
38 ft long, and 3 ft dee 
into which over 60,000 | 
of carbon lining is 
rammed, leaving a 
formed cavity 16 in. deep and somewhat smaller than 
the dimensions of the shell. In this cavity is held the 
molten aluminum as it is produced as well as the elec- 
trolyte material used in the process. As electrolyte 
temperature must exceed 1700 F, over 16,000 1b of alumina 
is used as insulation between the steel shell and carbon 
lining to prevent excessive heat loss. Imbedded into 
the carbon lining are approximately 130 steel bars, 21/2 
in. in diam and about 4 ft long. These are contacts for 
the large quantities of current required in the process. 

Supported from insulated brackets on the cathode is 
a structural frame that supports the anode in the elec- 
trolytic material in the cavity of the cathode. The anode 
is a carbon block over 5 ft wide and nearly 33 ft long. 
The structural frame alsocarries the jacks and other mecha- 
nism required to adjust the level of the anode with re- 
spect to the cathode. The anode is lowered continu- 
ously as it is decomposed in the electrolytic process at 
the Leman and replenished from the top. 

To form the positive electrical contact at the anode, 
approximately 70 contact pins, 3 in. in diam, are imbedded 
in the carbon mass of the anode. Large quantities of 
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Fig.8 Diagram of Soederberg-type aluminum reduction cell 
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Fig. 9 Over-all view of potline at Reynolds Metals new Robert P. Patterson aluminum 
reduction plant at Arkadelphia, Ark. Each large pot produces 2000 Ib of high-grade alumi- 


Each cell requires 4000 Ib of alumina and 1000 Ib of carbon-anode material daily. 


electric power are required for the operation of this cell. 
Aluminum bus bars with cross-sectional area of over 
500 sq in. and capable of carrying over 125,000 amp are 
used to carry power to and from the cell. Each cell re- 
quires more than 30,000 Ib of aluminum bus and approxi- 
mately 16,000 lb of copper bus for this purpose. 

The cells are arranged for a series electrical circuit 
with the current flowing through the bus to the anode 
of the first cell, through the electrolyte and metal pad, 
and on into the cathode. From the cathode it flows 
through the bus to the anode of the second cell and so 
on down the line. 

Normally, the line consists of 160 cells with 80 cells 
in each of two parallel buildings. In the first, the lower 
moves away from its source; in the second, it is returned 
to its source. Each building is made of steel frame with 
aluminum roofing and siding, is more than 1800 ft long, 
and covers over 2 !/» acres. 

The power source of such a line must have a direct- 
current capacity of approximately 1000 kw, which is 
enough to supply a city of 300,000 population. 


Giant Steel Press 


A PUSH-BUTTON giant steel press, weighing 11/2 million 
lb, capable of straightening steel plate nearly 2-ft 
thick, was unveiled at the Lukens Steel Company in 
Coatesville, Pa., recently by the Clearing Machine Cor- 
poration of Chicago, IIl., builders of the press. 

The new press has a movable pressing head with a ca- 
pacity of 5000 tons pressure. It is the largest movable- 
head flattening press ever built, according to officials of 
Clearing, a division of the U. S. Industries, Inc. 

The press will be used principally for straightening 
armor plate prior to delivery to shipyards. In addition, 
it will be used by the Lukens Steel Company for commer- 
cial purposes. 

The press makes easy work of flattening plate weigh- 
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ing more than 50 tons. Yet, the sensitivity of the con- 
trols permits the straightening of a steel plate 20 in. thick, 
50 in. wide, and 14 ft long to within '/:-in. tolerance. 

The unit, about the height of a two-story building, 
covers a 400-ft area of floorspace. The press is electrically 
controlled by one man from a “‘pulpit’’ or control panel, 
and derives its pressure from a hydraulic system. 

A unique feature of the press is the ability of the press- 
ing head to be moved from right to left a total of 160 
in. In addition, two motorized cars on either side of 
the press can shift the steel plate backward and forward 
so that any area of the plate can be flattened. 

Incorporated in the bed of the press are 32 lifting pins 
for raising or lowering the length of plate. The bolster 

late, the area on which the steel plate is placed to be 
Ressnols is more than 3 ft thick in order to carry the 
tremendous pressure. 

Another feature of the press is its design to withstand 
eccentric loading, in other words, permitting the press 
to withstand pressure exerted at off-center points. 


Submerging Base 


Tue U. S. Army Corps of Engineers has built a new 
arctic base deliberately designed to sink slowly beneath 
the surface of the Greenland polar icecap. The base was 
requested by the Department of Air Force in relation to 
its arctic-defense responsibilities in the latter part of 
1952. The base is located some miles closer to the 
North Pole than Thule. 

The polar cap, estimated to be 10,000 ft deep in places, 
will not support standard buildings since it is too soft 
and churns in a packing action which tends to pull struc- 
tures down to its depths. 

Army engineers, therefore, employed the submarine 
pressure-hull principle and built the buildings of metal 
culverts 18 ft in diam and of varying lengths. The tubes 
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Fig. 10 This 1'/2 million- 
Ib press is now straighten- 
ing steel plate at the Lukens 
Steel Company in Coates- 
ville, Pa. The press hasa 
movable pressing head with 
a capacity of 5000 tons pres- 
sure. Built by Clearing 
Machine Corporation of 
Chicago, IIll., the unit can 
straighten plate nearly 2 ft 
thick. Shown is a steel 
plate, weighing between 15 
and 20 tons, being straight- 
ened after leaving the roll- 
ing mill. 


are hooked together at the ends and with interconnecting 
passageways. 

Like a ship, the over-all structure is balanced to go 
down into the snow on an even keel at the rate of several 
feet a year. 

It is the first time in history that a permanent structure 
has been built successfully on the icecap. 

Personnel move in and out when necessary through 
submarinelike escape hatches which can be lengthened 
as the structure descends. 

The insides of the culverts are squared into long rooms 
with braces to support the weight of the structure 
and to withstand the pressure of snow and ice on the 
sides and on top as the sections move lower into the ice- 
cap. 
The tubes are carefully insulated against cold as low 
as minus 72 F. Heating plants maintain inside tempera- 
tures at plus 72F.  ' 

The buildings are equipped with sleeping quarters, 
mess hall, recreation room, kitchen, clinic, communica- 
tion facilities, and fuel, food, and water for an indefinite 


period. 


100 G-E Gas Turbines 


Manuracture of the General Electric Company's 
100th combustion gas turbine has been announced by 
John P. Keller, general manager of the company’s gas- 
turbine department. 

Of the 100 units manufactured by G-E, Mr. Keller said, 
97 are now installed and operating in widely separated 
areas. Units now in operation have totaled over 500,000 
hr of service, or the equivalent of one machine operating 
night and day for over 55 years. 

Of the 97 units, 40 are natural-gas pipe-line pumping 
units, 27 are used in locomotives, 10 are installed on a 
platform in Lake Maracaibo, Venezuela, to maintain 
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pressure in oil fields, 17 are used for electric-power gen- 
eration by electric-utility companies in the United States, 
two are used to generate electric power at an oil plant 
in Venezuela, and one is used in an oil refinery in the 
United States. 

Now that gas turbines have completed the first stage 
of commercial application, Mr. Keller predicts new and 
greater applications for these machines in industry. 
He cited an order received by the company for a gas- 
turbine installation in a Liberty ship of the country’s 
‘““Mothball””’ fleet as an example of one new field of ap- 
plication. 

Because of the adaptability of the gas turbine to meet 

wer demands of rapidly expanding industry, Mr. 
Keller said more and more gas turbines will be used, 
many of them to complement steam turbines. 

The gas turbine can perform three basic jobs in in- 
dustry, he said. In addition to supplying mechanical 
power to turn generators, blowers, and compressors, it 
can supply compressed air taken from its compressor, 
and it can supply heated exhaust gas. Heated exhaust 

as may be used to make process steam in a waste-heat 
Coster. or for combustion air in a boiler, or for heat used 
directly in industrial processes. 


KEL-F Elastomer 


Tue first information on the properties, compounding, 
vulcanization, and fabricating of its KEL-F fluorocar- 
bon elastomer has been revealed by The M. W. Kellogg 
Company. 

Developed in co-operation with the Office of the 
Quartermaster General, U. S. Army, the elastomer will 
be available commercially early this year. Until now 
all of the elastomer has been used for experimental pur- 
poses. 

Recent tests indicate that this unique synthetic rubber 
will be useful in fields requiring: (1) Extreme resist- 
ance to oxidants such as fuming nitric acid, oleum, 90 

r cent hydrogen peroxide, ozone, oxygen, and weather; 
(2) thermal stability up to 400 F; (3) chemical resist- 
ance to oils at high temperature, excluding diester types, 
but including sour crudes, sulphur-bearing extreme-pres- 
sure lubricants, and silicones; and (4) those applications 
fequiring very low absorption, including electrical in- 
sulation. 

A number of items to meet these specifications have 

been fabricated and tested, including: Hose, tubing, 
Saphengees, gaskets, O-rings and seals, tank linings and 
fuel cells, corrosion-resistant paints and sealants, and 
acid-resistant boots, gloves, as well as protective cloth- 
ing. 
Specifically, KEL-F elastomer has excellent resistance 
to strong oxidizing mineral acids, peroxides, alkalies, 
titanium tetrachloride, alcohols, aliphatic solvents, some 
chlorinated solvents, hydraulic fluids, silicone oils, and 
sulphur-bearing extreme-pressure lubricants. 

It will withstand immersion in white fuming nitric 
acid for an extended period. All other available rubbers 
will disintegrate within a matter of minutes in this acid. 

The exact chemical formula of KEL-F elastomer was 
not announced, but it was revealed that the synthetic 
tubber is a fully saturated fluorocarbon polymer contain- 
ing more than 50 per cent fluorine by weight. Elasticity 
is obtained by incorporation of methylene groups in the 
normally rigid, highly fluorinated polymer chain. 
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According to Kellogg, x-ray diagrams have shown 
that the polymer is amorphous at temperatures as low 
as —40 C. On being stretched to 300 per cent, typical 
fiber diagrams are observed, indicating susceptibility to 
orientation and crystal formation. 

Thermal stability is shown by the fact that there was 
no evidence of chain scission or halogen loss after pro- 
longed exposure at 400 F. 

Among chemical and heat-resistant rubbers, KEL-F 
elastomer is notable for its high tensile strength (2000— 
3500 psi), good extensibility (400-600 per cent), and 
good tear strength (150-400 pen. Compression-set 
measurements of the compounded material show values 
as low as 5 per cent at 77 F and 30 per cent at 212 F. 

The Kellogg announcement said that its fluorocarbon 
elastomer can be compounded readily, mixed, molded, 
and extruded, using standard rubber-processing equip- 
ment. 

However, because it is a fully saturated fluorocarbon, 
it is not readily vulcanized by normal rubber curatives. 
It can be vulcanized with the organic peroxides, poly- 
isocyanates, polyamines, and isocyanate-amine com- 
binations. Although the chemistry of KEL-F elastomer 
vulcanization is not fully understood, the marked in- 
crease in strength and solvent resistance after cure indi- 
cates that the elastomer has undergone a chemical 
change, producing a network or cross-linked type of 
structure. 

KEL-F elastomer will be available from The M. W. 
Kellogg Company as a white spongy crumb or in the 
form of compressed sheets. 


Experimental Cars 


SEVEN new experimental cars and a specially designed 
truck are featured in the General Motors Motorama of 
1955 (see pages 250 and 251). 

General Motors President Harlow H. Curtice calls the 
eight vehicles ‘‘one of the most impressive groups of ex- 
perimental cars to appear on the automotive scene since 
General Motors introduced the dream-car idea to the 
industry 17 years ago.”’ 

‘The 1955 experimental vehicles with their advanced 
design features will give us a chance to present new ideas 
to a public that is more automobile conscious than ever 
before in history,’’ Mr. Curtice says. 

One of the high lights is the L’Universelle, a radio- 
equipped package-delivery truck styled along passenger- 
car lines. Nearly a foot lower than conventional panel 
trucks, L’Universelle has fully as much load capacity 
as larger trucks and is dclgiad os as to be adaptable for 
any one of many uses. 

Although the new dream cars include one 2-passenger 
sports coupe, the emphasis is on more passenger room. 
Besides the 2-passenger coupe, the group includes two 
6-passenger and four 4-passenger cars. 

All of the cars and trucks except the Cadillac Eldorado 
Brougham are of reinforced fiberglas construction. 
The Eldorado is of steel construction. 

Now on tour of numerous cities in the United States, 
the Motorama appeared in New York, N. Y., January 
20 to 25, and in Miami, Fla., February 5 to 13. Future 
appearances for the Motorama are scheduled for Los 
Angeles, Calif., March 5 to 13; San Francisco, Calif., 
March 26 to April 3; and Boston, Mass., April 23 to 
May 1. 
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EXPERIMENTAL CARS... 


_.. shown at General Motors Motorama 





Buick Wildcat Ill—a 2-door, 4-passenger con- 
vertible powered by a 280-hp Buick V-8 engine 
with a 9:1 compression ratio and equipped with 
four carburetors; over-all length, 190.5 
in.; width, 72 in.; height, 51.75 in.; road 
clearance, 6 in.; wheelbase, 110 in.; tread, 60 
in. front and rear. The hood slopes toward 
the front of the car, increasing immediate 
forward vision. Air intakes near the front 
bumpers and on the rear fenders serve to pro- 
vide brake cooling. All seats are of the bucket 


type. 








LaSalle ll—a 2-door, 2-passenger sports coupe 
(top) and LaSalle Il, a 4-door, 6-passenger 
sedan (bottom) are powered by fuel-injection 
type V-6 engines capable of developing 150 hp. 
Both are minimal-sized cars. The sports coupe 
has an over-all length of 151.7 in.; width, 65 
in.; height, 42.8 in. at top of windshield, 331/, 
in. at the cowl; road clearance, 5.1 in.; 
wheelbase, 99.9 in.; tread, 52 in. front, 50 in. 
rear. Tires are 6.40 X 13 in. The wheels are 
of cast aluminum with radiating spokes which 
serve to dissipate heat from the integral brake 
drums. Exhaust gases are piped through ellip- 
tical side-frame members and through the 
lower section of the body in titanium ports 
just ahead of the rear wheels. The LaSalle II 
sedan is 180.2 in. over-all length; width, 
69.5 in.; height, 49.8 in.; road clear- 
ance, § in.; wheelbase, 108 in.; tread, 52 in. 
front, 52 in. rear; tire size, 6.40 X 13 in. 
The floor, body sills, engine supports, and body 
shell are fused into one integral structure. 
The body sill also serves as a housing for the 
exhaust pipe and muffler. 


Pontiac Strato-Star—a 4-door, 6-passenger hard- 
top coupe powered by a 250-hp Strato- 
Streak V-8 engine with 4-barrel carburetor; 
over-all length, 202.5 in.; width, 75.6 in.; 
height, 53.1 in.; road clearance, 6 in.; wheel- 
base, 120 in.; tread, 58.5 in. front, 59 in. rear. 
Aircraft-type intake scoops above the head 
lamps serve to vent passenger and driver areas. 
The wheels are a deep-draw section of chrome 
with a brake-cooling air-intake area of turbine- 
impeller wheel design. 
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Cadillac Eldorado Brougham—a 4-passenger 4- 
door sedan powered by a 280-hp Cadillac 
V-8 engine; length, 209.6 in.; width, 77.5 in.; 
height 54.4 in.; road clearance, 6 in.; wheel- 
base, 124 in.; tread, 60 in. front, 61 in. rear. 
The four individual seats are tailored for in- 
dividual-passenger comfort. The front seats 
pivot out for ease of entrance and exit. There 
are two compartments for driver and front-seat 
passenger, one on the control panel and the 
other between the two front seats. 





L'Universelle—a package-delivery truck de- 
signed along passenger-car lines and adaptable 
to many uses. The truck is powered by a V-8 
engine of 288 cu in. developing 180 hp, and is 
located beneath and behind the driver and 
transmits power to the differential through an 
inverted Hydra-Matic transmission. A deDion 
drive to the front wheels permits them to move 
up and down independently of the frame. 
Wheelbase is 107 in.; length, 188 in.; height, 
67.6 in.; tread, 62 in.; interior load-compart- 
ment width, 67 in.; interior height for loads, 
53.62 in.; interior load length at floor, 991/2 
in.; load capacity, 170 cu ft; load floor height, 
13 in. The truck offers full-width passenger- 
car seating. Absence of hood in front offers 
widest possible vision. Loading doors are 
located on cither side and in the rear. 
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Chevrolet Biscayne—a 4-door, 4-passenger sedan 
powered by a 215-hp modified turbofire 
V-8 high-compression engine with 4-barrel 
carburetor; over-all length, 185.7 in.; width, 
69 in.; height, 52.5 in.; road clearance, 6 in.; 
wheelbase, 115 in.; tread, 56 in. front, 56.8 
in. rear. The head lamps are located between 
projectile fenders which house parking lamps. 
Aerodynamic rear-end design eliminates con- 
ventional fender contours. Race-car-type air 
scoops are below windshield on the hood. 
Front seats pivot for easy entrance and exit. 
Seats also are closer to door and the floor is 
dropped to the bottom level of the frame. 


Oldsmobile 88 Delta—a 2-door, 4-passenger 
hardtop coupe powered by a 250-hp Rocket 
engine; over-all length, 201 in.; width, 74 in.; 
height 53 in.; road clearance, 6 in.; wheel- 
base, 120 in.; tread, 59 in. front, 58.5 in. rear. 
An aircraft-type intake scoop delivers air to 
the front brakes. The hood extends the full 
lateral distance between the fender-crown lines 
and this entire panel raises, thus eliminating, 
in effect, the hood cut lines. The rear end 
has a long, wide, and low deck. A horizontal 
bumper blade wraps around the entire rear 
end of the car. Dual exhaust stacks serve as 
rear-bumper guards. 
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Buick Wildcat Ill—a 2-door, 4-passenger con- 
vertible powered by a 280-hp Buick V-8 engine 
with a 9:1 compression ratio and equipped with 
four carburetors; over-all length, 190.5 
in.; width, 72 in.; height, 51.75 in.; road 
clearance, 6 in.; wheelbase, 110 in.; tread, 60 
in. front and rear. The hood slopes toward 
the front of the car, increasing immediate 
forward vision. Air intakes near the front 
bumpers and on the rear fenders serve to pro- 
vide brake cooling. All seats are of the bucket 


type. 
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LaSalle ll—a 2-door, 2-passenger sports coupe 
(top) and LaSalle II, a 4-door, 6-passenger 
sedan (bottom) are powered by fuel-injection 
type V-6 engines capable of developing 150 hp. 
Both are minimal-sized cars. The sports coupe 
has an over-all length of 151.7 in.; width, 65 
in.; height, 42.8 in. at top of windshield, 331/, 
in. at the cowl; road clearance, 5.1 in.; 
wheelbase, 99.9 in.; tread, 52 in. front, 50 in. 
rear. Tires are 6.40 X 13 in. The wheels are 
of cast aluminum with radiating spokes which 
serve to dissipate heat from the integral brake 
drums. Exhaust gases are piped through ellip- 
tical side-frame members and through the 
lower section of the body in titanium ports 
just ahead of the rear wheels. The LaSalle II 
sedan is 180.2 in. over-all length; width, 
69.5 in.; height, 49.8 in.; road clear- 
ance, 5 in.; wheelbase, 108 in.; tread, 52 in. 
front, 52 in. rear; tire size, 6.40 X 13 in. 
The floor, body sills, engine supports, and body 
shell are fused into one integral structure. 
The body sill also serves as a housing for the 
exhaust pipe and muffler. 


Pontiac Strato-Star—a 4-door, 6-passenger hard- 
top coupe powered by a 250-hp Strato- 
Streak V-8 engine with 4-barrel carburetor; 
over-all length, 202.5 in.; width, 75.6 in.; 
height, 53.1 in.; road clearance, 6 in.; wheel- 
base, 120 in.; tread, 58.5 in. front, 59 in. rear. 
Aircraft-type intake scoops above the head 
lamps serve to vent passenger and driver areas. 
The wheels are a deep-draw section of chrome 
with a brake-cooling air-intake area of turbine- 
impeller wheel design. 
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Cadillac Eldorado Brougham—a 4-passenger 4- 
door sedan powered by a 280-hp Cadillac 
V-8 engine; length, 209.6 in.; width, 77.5 in.; 
height 54.4 in.; road clearance, 6 in.; wheel- 
base, 124 in.; tread, 60 in. front, 61 in. rear. 
The four individual seats are tailored for in- 
dividual-passenger comfort. The front seats 
pivot out for ease of entrance and exit. There 
are two compartments for driver and front-seat 
passenger, one on the control panel and the 
other between the two front seats. 





L'Universelle—a package-delivery truck de- 
signed along passenger-car lines and adaptable 
to many uses. The truck is powered by a V-8 
engine of 288 cu in. developing 180 hp, and is 
located beneath and behind the driver and 
transmits power to the differential through an 
inverted Hydra-Matic transmission. A deDion 
drive to the front wheels permits them to move 
up and down independently of the frame. 
Wheelbase is 107 in.; length, 188 in.; height, 
67.6 in.; tread, 62 in.; interior load-compart- 
ment width, 67 in.; interior height for loads, 
53.62 in.; interior load length at floor, 991/2 
in.; load capacity, 170 cu ft; load floor height, 
13 in. The truck offers full-width passenger- 
car seating. Absence of hood in front offers 
widest possible vision. Loading doors are 
located on either side and in the rear. 
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Chevrolet Biscayne—a 4-door, 4-passenger sedan 
powered by a 215-hp modified turbofire 
V-8 high-compression engine with 4-barrel 
carburetor; over-all length, 185.7 in.; width, 
69 in.; height, 52.5 in.; road clearance, 6 in.; 
wheelbase, 115 in.; tread, 56 in. front, 56.8 
in. rear. The head lamps are located between 
projectile fenders which house parking lamps. 
Aerodynamic rear-end design eliminates con- 
ventional fender contours. Race-car-type air 
scoops are below windshield on the hood. 
Front seats pivot for easy entrance and exit. 
Seats also are closer to door and the floor is 
dropped to the bottom level of the frame. 


Oldsmobile 88 Delta—a 2-door, 4-passenger 
hardtop coupe powered by a 250-hp Rocket 
engine; over-all length, 201 in.; width, 74 in.; 
height 53 in.; road clearance, 6 in.; wheel- 
base, 120 in.; tread, 59 in. front, 58.5 in. rear. 
An aircraft-type intake scoop delivers air to 
the front brakes. The hood extends the full 
lateral distance between the fender-crown lines 
and this entire panel raises, thus eliminating, 
in effect, the hood cut lines. The rear end 
has a long, wide, and low deck. A horizontal 
bumper blade wraps around the entire rear 
end of the car. Dual exhaust stacks serve as 
rear-bumper guards. 
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Fig. 1 Kopings Mekaniska Verkstads AB universal milling 
machine 


Swedish Milling Machine 


Tue Swedish firm of Képings Mekaniska Verkstads 
AB—who, incidentally, will celebrate their centenary 
this year—exhibited at Milan a universal milling ma- 
chine of notably rigid design. It is illustrated in Fig. 
1. 

The working surface of the table measures 1500 mm by 
360 mm and the height of the spindle above the table is 
450 mm. The baseplate and column are cast in one, 
being widened at the base to accommodate the driving 
motor, which may be of either 13.5 or 19 hp, according 
to requirements and the model selected. The baseplate 
also contains the tanks for the coolant and the lubricat- 
ing oil, and the oil pump is located inside the col- 
umn. 

The drive is by V-ropes, the tension being adjusted by 
moving the motor vertically on its mounting. Separate 
drives are provided for the milling spindle and the quick- 
power traverse of the table. The driving gears are 
entirely enclosed; they are of hardened alloy steel, and 
the high-speed gears have ground teeth. The spindle 
speeds are controlled by a lever on the right side of the 
column, and a dial gives a direct reading of the speed in 
use. 





1 Correspondence with Mr. Petree should be addressed to 36 Mayfield 
Road, Sutton, Surrey, England. 
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Another dial shows the feed gears that are in use, 
which also are set by a lever on the right of the col- 
umn. 

A pillar is provided for attachment to the front of the 
slide, to support the two overhead arms, which are cir- 
cular in section. By removing the aluminium arm 
brace, the milling arbors can be readily changed without 
dismantling any bearings. The table has a hand-feed, 
power-feed, and quick-power traverse in all direc- 
tions. 

Each feed is controlled by a separate lever for engaging 
and disengaging, and it is a feature of the design that 
these levers are always pushed in the direction of the de- 
sired motion. All the feed screws are fitted with 
micrometer dials. 


Low-Headroom Loader for Tunneling 


At THE Public Works and Municipal Services Exhibi- 
tion held in London, England, in November, 1954, the 
Atlas Diesel Company, of Stockholm, Sweden, showed a 
compact mechanical loader intended for use in mining, 





Fig. 2 LM-200 low-headroom loader for use in mining, tun- 
neling, and other places having limited space 
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tunueling, and similar situations where headroom is 
limited and where it is necessary to discharge to trucks 
behind the machine. It is illustrated in Fig. 2. The 
LM-200 loader, as it is designated, is operated by com- 
—— air at a pressure of 6 atm (85 psi) and has a 

ucket capacity of 0.6 cu yd. It can be adapted to run 
on track from 750 mm to 900 mm gage (30 in. to 35 in.) 
and is propelled by a motor of 22 hp. The bucket-op- 
erating motor develops 28 hp. The minimum headroom 
required is 2950 mm (9 ft 81/, in.). 


Denny-Brown Ship Stabilizers 


Some interesting experiences in the mechanical stabili- 
zation of ships were recalled by Sir William Wallace, 
chairman and managing director of Brown Brothers and 
Company, Limited, of Edinburgh, in a paper which he 
gave in January to the Institution of Engineers and Ship- 
builders in Scotland. Sir William was associated with 
Sir Maurice Denny, of the shipbuilding firm of William 
Denny and Brothers, Limited, in the development of 
the Denny-Brown ship stabilizer, which was first fitted in 
achannel steamer in 1936, extensively employed in British 
naval-escort vessels during the second world war, and 
has since been fitted in the largest passenger ships built 
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Fig. 3 Records of action of Denny-Brown ship stabilizers 
in P. & O. liner Chusan on a normal voyage between Hong 
Kong and Singapore 


in British shipyards, including the new Cunard liner, 
Saxonia. It is understood that an installation is in hand 
for the Queen Elizabeth. The principle of the Denny- 
Brown stabilizer is the employment of projecting fins, 
like the hydroplanes of a submarine but situated at 
about mid-length of the ship, which can be given a 
rapid alternation of upward and downward inclinations 
to counteract rolling of the hull. In fine weather, and 
in harbor, they are retracted within the hull. For ex- 
tending and retracting the fins, and for tilting them when 
extended, hydraulic mechanism is employed. The tilting 
action, which reverses with great rapidity (in 1 to 2 
sec, according to the rolling period of the ship, and 
through a maximum angle of 40 deg), is controlled by 
two small gyroscopes, one measuring the angular veloc- 
ity of rolling and the other the angular displace- 
ment. 


Marcn, 1955 


The signals from the gyroscopes energize a sensitive 
hydraulic-motor unit which operates a cam-and-lever 
system attached to the regulating valve of the hydrau- 
lic-control cylinder, which actuates the main tilting 

umps. 

Sir William mentioned that the total amplification in 
torque, from gyroscope to fin shaft, in a stabilizer of 
the size fitted in the P. & O. liner, Chusan (24,000 tons 
gross) is approximately 500,000,000:1. For testing 
purposes, the stabilizers can be used to make the ship 
roll in a flat calm. Diagrams taken on board the Chusan 
under such conditions, and on a normal voyage be- 
tween Hong Kong and Singapore, are reproduced in 
Fig. 3. 

In the latest design of Denny-Brown stabilizer, the 
rear edge of the fin is formed as a hinged flap, with a 
breadth about one quarter of the full chord of the fin, 
and only this portion is tilted. This makes possible a 
much stronger and lighter construction of the fin. 

Among the “‘experiences’’ recounted by Sir William in 
his paper were some instances in which ships lost fins 
at sea as the result of excessive stresses in the fin shafts; 
but redesigning of the affected parts, using a fabricated- 
steel fin on a cast-steel socket carried on the fin shaft, 
has greatly reduced the weight and the concentration of 
stress. 

In the P. & O. liner, Iberia, the cast-steel fins weigh 
21 tons each, but corresponding fins of the new design 
only about 12 tons. 


Inventors and Inventions 


Str Edward Appleton, F. R. S., the discoverer of the 
Appleton Layer, in delivering the Andrew Laing Lec- 
ture to the North-East Coast Institution of Engineers 
and Shipbuilders at Newcastle-on-Tyne, England, on 
Dec. 10, 1954, devoted a part of his discourse to, as he 
put it, ‘attempting to identify the characteristics of the 
inventive step. 

Such a step, Sir Appelton suggested, must contain 
something more than merely deductive reasoning; the 
impact of an invention on the minds of others, 
skilled in the art, should engender surprise. ‘“The best 
type of invention,’’ he went on, “‘is only understood after 
it has been explained. Inventors must, of course, first 
identify a practical need; but, beyond that, they must 
be people who, while they may have been told, don’t 
believe that things can’t be done. Inventors are people 
who seem to take pleasure in rejecting, at least for a 
time, accepted laws and theories, though the best of 
them may make many experiments in their minds for 
every one they make on the bench. The more pedestrian 
of the inventor class try everything, however unpromis- 
ing, in an effort to get results. In the case of the most 
brilliant, intuition is highly developed. An invention 
results from an adventure in a single mind. Teams don’t 
make inventions. Also, I may remark, patent-conscious- 
ness among some of the members of a team can work 
havoc with effective collaboration.” The Andrew 
Laing Lecture was established to commemorate An- 
drew Laing (1856-1931), general manager and director of 
the Wallsend Slipway and Engineering Company, who de- 
signed the propelling machinery of the Cunard Line’s 
first Mauretania, in collaboration with the Parsons Ma- 
rine Steam Turbine Company. 
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Marine-type boilers shown in service at 
the Salt River Power District’s Cross 
Cut Steam Plant. Placed in operation in 
July, 1947, the boilers are a permanent 


Steam Power Generation 


Land-Based Operation of Marine Boil- 
ers, by E. T. Eyring, Mem. ASME, and J. O. 
Rich, Assoc. Mem. ASME, Salt River Power 
District, Phoenix, Ariz. 1954 ASME Annual 
Meeting paper No. 54—A-218 (multi- 

heguatet; available to Oct. 1, 1955). 

Tus paper describes how the combina- 
tion of heavy load growth immediately 
after World War II and an extreme 
drought forced a company to put in for 
the second time steam-generating equip- 
ment. Since it was difficult to get quick 
deliveries in the post-war days, a U. S. 
Navy mobile steam plant was leased in 
1946. 

Initial operating days were made ex- 
tremely difficult because of low-quality 
fuel oil that slagged the fireside of the 
tubes and forced outages for cleaning 
every 8 to 10 weeks. When the boilers 
were converted to fire natural gas, the 
slagging problem disappeared. From 
the spring of 1949 through the summer of 
1952, the boilers were operated continu- 
ously except during annual maintenance 


periods. 
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part of the station’s steam-generating 
capacity. They are Babcock & Wilcox 
boilers of the single-drum sectional- 
header design. 


The authors feel the operation of these 
marine units was as satisfactory and 
reliable as any of the stationary steam- 
generating equipment operated by the 
Salt River Power District. 


Four Years’ Stationary Operation of Ma- 
rine Boilers, by J. H. Colby, Assoc. Mem. 
ASME, Diamond Alkali Company, Deer 
Park, Texas. 1954 ASME Annual Meeting 
paper No. 54—A-219 (multilithographed; 
available to Oct. 1, 1955). 


Four oil-fired divided-furnace marine 
boilers originally designed for U. S. 
Navy destroyers, class 692, were pur- 
chased as war surplus to meet a large 
post-war increase in paper and board 
production capacity of the Texas division 
of the Champion Paper and Fibre Com- 
pany. 

The author gives the details of the 
boilers and the alterations they under- 
went. One of these was conversion to 
natural-gas firing. A second alteration 
was in instrumentation to make the units 
as fully automatic as possible. Further, 


a top-flight water-treatment program was 
set up to give the best possible water in 
the boiler despite heavy make-up re- 
quiring blowdown approaching 16 per 
cent or so. 

It was reported that these marine 
boilers have proved a dependable and 
economic source of steam. They have 
been utilized 70 per cent of the time but 
available 98 per cent. Steam cost for the 
past year has been 25 cents per million 
Btu and 28'/2 cents per 1000 lb of steam. 
Natural gas has cost 13 cents per million 
Btu and represents most of the steam cost. 
Chargeable labor and _— supervision 
amounted to only 3 per cent of the cost; 
maintenance about 1 per cent; and power, 
depreciation, taxes and overhead, the 
remainder. 


An Industrial Application of a Marine- 
Type Power Plant, by T. J. Judge, Mem. 
ASME, International Paper Company, Mo- 
bile, Ala. 1954 ASME Annual Meeting 
paper No. 54—A-220 (multilithographed; 
available to Oct. 1, 1955). 


Experiences with a 4925-kva turbine 
generator and auxiliaries, two 32,000-lb 
per hr, 450-psig, 750-F boilers, comprising 
a marine-type electric-generating plan 
installed in 1948, are discussed. Results 
were surprisingly good, it is reported. 

Many of the outstanding design fea- 
tures highly praised by the operators 
were adopted in the specifications for 
subsequent power equipment. The last 
six years’ operating record backs up the 
operator's reactions since the units have 
performed at a remarkably high availa- 
bility and with very low maintenance. 

The author gives a report on the more 
important of the operating difficul- 
ties. In almost all instances the difficulties 
were readily overcome. Any major re- 
pairs could be held off or worked into 
the scheduled shutdown periods. 


Effect of Fly-Ash Characteristics on Col- 
lector Performance, by H. J. White, Re- 
search Corporation Laboratory, Bound 
Brook, N. J. 1954 ASME Annual a 
paper No. 54—A-259 (multilithographed; 
available to Oct. 1, 1955). 


Tue continuing trend toward higher 
output boilers, the use of higher ash 
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coals, and the requirements for higher 
efficiency collectors have placed in- 
creasingly heavier demands on fly-ash 
collection equipment. Collection effi- 
ciency requirements have risen from the 
order of 90 per cent for earlier installa- 
tions to 95 to 98 per cent for installations 
made during the past few years. Funda- 
mental and practical improvements in 
collector design have kept pace with 
the heavier demands to a considerable 
degree, but the unpredictability of fly- 
ash characteristics is in many cases a 
complicating factor. 

This paper surveys and analyzes the 
effect of the properties of fly ash on collec- 
tor design and performance. That there 
exists a close relationship between fly-ash 
properties and collector technology is 
well known. For example, particle 
size imposes a basic limitation on 
inertial collectors, while electrical re- 
sistivity is a fundamental factor in the 
performance of electrical precipitators. 
A broad range of accumulated experience 
and knowledge now exists on these and 
other related factors and forms the basis 
of the paper. 

The paper describes the important 
properties of fly ash; indicates the de- 
pendence of these properties on such 
factors as coal burned and furnace design 
and operation; shows the intimate rela- 
tionship between fly-ash characteristics 
and collector performance; and brings 
out the principles and methods used in 
precipitator design and operation to 
overcome adverse characteristics of fly 
ash. 

The most promising directions for 
future advances include: (1) Development 
of new collector methods and equip- 
ment which will be more independent of 
ash characteristics; (2) development of 
better methods for coping with high- 
resistivity ashes; (3) development of 
precipitators to operate at higher gas 
velocities; and (4) methods and prin- 
ciples for predicting and controlling 
fly-ash characteristics through better 
fundamental understanding of the factors 
governing fly-ash formation in furnaces. 


Some Factors Affecting Fly-Ash Collec- 
tor Performance on Large Pulverized 
Fuel-Fired Boilers, by C. R. Flodin and 
H. H. Haaland, Western Precipitation Cor- 
poration, Los Angeles, Calif. 1954 ASME 
Annual Meeting paper No. 54—A-212 
(multilichographed: available to Oct. 1, 
1955). 


For many years fly-ash collection from 
pulverized units was not considered a 
particularly difficult problem since ex- 
pected collection efficiencies were low, 
80 to 90 per cent, and the character of 
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the ash such that high-efficiency cyclonic 
collectors or electrostatic precipitators 
could satisfactorily meet the require- 
ments. As an example, precipitators for 
this service ran one half to one quarter 
the size regularly used for cement and 
metallurgical operations for equivalent 
gas volumes and efficiencies. 

But, today, demands call for higher 
efficiencies and low stack emissions so 
that it is necessary to regard the col- 
lection equipment as a part of the furnace 
and to obtain peak performance at all 
times. Yet, in the face of this demand, 
design factors for certain stations are 
working against the collector. 

The authors discussed the major factors 
in dust-collector design both cyclonic 
and precipitator and in operations that 
bear upon an over-all evaluation of 
collector problems. 


Steam-Piping Design to Minimize Creep 
Concentrations, by E. L. Robinson, Fel- 
low ASME, General Electric Company, 
Schenectady, N. Y. 1954 ASME Annual 
Meeting paper No. 54—A-186 (multi- 
Sihegendiek, to be published in Trans. 
ASME;; available to Oct. 1, 1955). 


BeiEvING that steam-piping design for 
high-temperature service has heretofore 
been based largely upon elastic analysis 
of expansion stresses without adequate 
consideration of the importance of high- 
temperature creep, the author discusses 
the principles governing the relaxation 
of expansion stresses during service at 
high temperature, and points out the 
possibility of creep concentrations in 
local spots of maximum stress. 

A number of specific examples are 
given to show that ordinary piping 
design can usually be made without such 
concentrations. Contrarywise, the type 
of expansion flexibility which invites 
excessive creep is illustrated. 

The desirability of cold springing 
pipe so as to minimize stress at high 
temperature is emphasized. 


Stack Heights Required to Minimize 
Ground Concentrations, by E. W. Hew- 
son, University of Michigan, Ann Arbor, 
Mich. 1954 ASME Annual Meeting paper 
No. 54—A-211 (multilithographed; to be 
published in Trans. ASME; available to 
Oct. 1, 1955). 


AERropyNamic and meteorological con- 
cepts are combined in a procedure for 
estimating ground concentrations of 


effluents from stacks with various possi- 
ble heights and exit-gas velocities. 

The operation of each of the several in- 
fluences at work is described and a detailed 
example is given of how the most im- 
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Variation of effective stack height with 
wind speed is shown. With nearly calm 
conditions the gases rise almost verti- 
cally. High stack-gas temperatures and 
high velocities of emission may cause the 
gases to rise to considerable heights. 
Ascent to an effective stack height twice 
the actual stack height is not uncommon. 
As the wind speed increases, the height 
at which the plume levels off becomes 
progressively lower. For a moderate 
wind, the effective stack height is very 
little greater than the actual stack height. 
With stronger winds, aerodynamic 
down-wash of the gases may occur. If 
the stack is on a large building or near a 
complex of structures, the down-wash 
may be very pronounced. 


portant phases were integrated into a 
consistent procedure for predicting 
ground concentrations in answer to a 
specific design problem. 

Further improvements and refinements 
of the method are desirable and are 
being incorporated in a later study. 

The author employs the reasoning that 
the atmosphere is a vast reservoir which 
may be used for the disposal of industrial 
wastes. If sensibly used for this purpose 
no nuisance or damage is incurred. But 
without due consideration of its widely 
varying diffusion capacity, annoyance, 
illness, or even death could conceivably 
result from discharging wastes into the 
air. 
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The Design and Comparative Costs for 
High Stacks, by E. J. Stankiewicz, Sargent 
& Lundy, Chicago, Ill. 1954 ASME Annual 
Mecting a No. 54—A-260 (multi- 
lithographed; available to Oct. 1, 1955). 


Durinc the past 20 years aerodynamic 
and meteorological investigations have 
been conducted to improve the dispersion 
of flue gases from steam-generating power 
stations. This work has determined 
the required stack heights for a given 
locality in order to keep the flue-gas 
concentration at ground level within 
reasonable limits. In most cases this 
has resulted in h gher stacks which have 
introduced structural problems concern- 
ing the vibration of tall structures under 
the action of wind forces. Due to the 
limited data available for use in analyz- 
ing the dynamic action of wind forces 
on stacks, it was not immediately appar- 
ent that the excessive swaying and oval- 
ing of certain steel stacks were vibra- 
tion problems that could not be solved 
by the use of conventional static wind 
loadings and the MC/I flexure formula. 

This paper discusses the vibration of 
steel stacks and reviews current practice 
for designing steel, brick, and concrete 
stacks. Economic factors entering into 
the selection of a particular type of 
stack are discussed and charts are pre- 
sented for use in obtaining comparative 
costs of steel, brick, and concrete stacks. 


The Dual-Circulation Boiler in the In- 
dustrial Power Plant, by R. A. Lorenzini, 
Assoc. Mem. ASME, Foster Wheeler Cor- 
poration, New York, N. Y. 1954 ASME 
Annual Meeting paper No. 54—A-214 
(multilithographed; available to Oct. 1, 
1955). 


Earuier discussions of the dual- 
circulation boiler design are reviewed. 
The purpose is to get around the prob- 
lems facing industrial power plants with 
high-make-ups and high-solids concen- 
trations in the feedwater. 

This boiler design employs the prin- 
ciple of stage evaporation to maintain 
low concentrations without high blow- 
down rates. In dual-circulation units, 
provisions are made to condense all or a 
portion of the steam in a secondary sec- 
tion. 

The design can be of cither the single- 
drum or multidrum type and the arrange- 
ment depends on several factors such as 
anticipated feedwater conditions, design 
pressure, and permissible steam-re!ease 
rates, 

Major advantage of the dual-circula- 
tion principle is that the less expensive 
forms of chemical treatment consisting 
of hardness removal and silica reduction 
can be used. 
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A schematic representation of the dual-circulation boiler 
is shown here. The feedwater enters the primary sec- 
tion which usually comprises the waterwall or radiant 
heat-absorption section and the blowdown from this 
section serves as the feed for the secondary or convec- 


tion heat-absorbing section. 


This scheme may be re- 


garded as the equivalent of two boilers in one setting, 
each having independent circulating systems. 


The author discusses water-treatment 
costs for four industrial areas using hot 
process and hot zeolite or employing 
demineralization. These costs compari- 
sons included water-treatment equip- 
ment charges as well. 


CO Boiler and Fluidized-Bed Steam 
Superheater on Sinclair Refining Com- 
pany’s New Fluid Unit at the Houston 
Refinery, by O. F. Campbell, Fellow 
ASME, and N. E. Pennels, Sinclair Refining 
Company, East Chicago, Ind. 1954 ASME 
Annual Meeting paper No. 54—A-20 (in 
type; to be published in Trans. ASME; 
available to Oct. 1, 1955). 


Tue subject of this paper, a waste-heat 
boiler, is a new approach to a long stand- 
ing refinery problem. With it, formerly 
wasted, low-heating-value flue gas from 
refinery catalyst regenerators can be used. 
The boiler is coupled to a fluidized-bed 
steam superheater to give the fluid cata- 
lytic cracking units an independent steam 
supply that is always under the control of 
the fluid unit’s operator. 

The heat input to the waste-heat boiler 
comes from the sensible heat and carbon- 
monoxide heat of combustion of the 
regenerator-exit gases, and from supple- 
mentary fuel required to burn the carbon 
monoxide to carbon dioxide. Just as 
this CO boiler is a ‘‘first’’ so is the 
method of controlling the fluidized-bed 
temperature by superheating steam a 
first. The difference between this super- 
heater and one in a boiler is the medium 





surrounding the coils. In a boiler the 
hot flue gas flows past the tubes whereas 
these coils are immersed 1n a fluidized 
bed. The superheater tubes are bom- 
barded with very fine hot catalyst par- 
ticles and the heat-transfer rate is greater 
than in a conventional boiler. In fact, 
as compared with a steam superheater 
of a fired boiler, the heat-transfer rate 
appears to be from 5 to 7 times as much 
for the same temperature differential. 

Operation of a respray to control the 
superheater temperature is described 
and many of the operating and design 
details are furnished. The heat absorbed 
by this respray superheater varies be- 
tween 80,000,000 Btu per hr to 170,000,- 
000 Btu per hr. 

A number of advantages are cited by 
the authors for this new waste-heat 
boiler in refinery service. 


A Technique for the Rapid Solution of 
an Air-Pollution Equation, by F. T. 
Bodurtha, Jr., E. I. du Pont de Nemours & 
Company, Inc., Wilmington, Del. 1954 
AS Annual Meeting paper No. 54— 
A-187 (multilithographed; available to 
Oct. 1, 1955). 


Current emphasis on the abatement 
of air pollution makes it necessary in 
many instances to provide means to keep 
the ground-level concentration of effluent 
gases below specified values. Stacks 
are commonly used for this purpose. 
Necessary stack heights for single sources 
may be calculated from formulas de- 
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veloped by Bosanquet and Pearson and 
Sutton. 

Methods for rapid solution of the 
Bosanquet and Pearson formula are de- 
veloped for use with stack gases at or 
near atmospheric density. The author 
cautions, however, that the present 
knowledge of atmospheric turbulence is 
greatly limited. Hence these equations 
apply with appropriately limited ac- 
curacy. Even with these restrictions 
the equations should help solve certain 
air-pollution problems, the paper con- 
cludes. 


Lower Flue-Gas Exit ‘Temperatures 
Through Removal of the Solids Ahead 
of the Air Preheater, by A. J. Tigges, 
Mem. ASME, Jackson & Moreland, Boston, 
Mass., and Hilmer Karlsson, Fellow ASME, 
The Air Preheater Corporation, New York, 
N. Y. 1954 ASME Annual Meeting paper 
No. 54—A-247  (multilithographed; 
available to Oct. 1, 1955). 


Tuis paper traces the reasoning behind 
a detailed research program for increas- 
ing over-all boiler efficiency by reducing 
gas-exit temperatures and yet maintain- 
ing the necessary high availability re- 
quired by modern central-station practice. 
To achieve this goal required some solu- 
tion for the corrosion and deposit prob- 
lem which appeared in the path of the 
exit furnace gases. 

There were three contributing factors 
all of which had to be present at the same 
time to cause deposits and later corrosion. 
They were, first, sulphur compounds in 
the fuel which at the present state of the 
art could not be removed economically. 
Next was the factor of water vapor al- 
ways present in all boiler flue gases and 
not removable before it can cause trouble. 
Third and last, the finely divided particles 
of fly ash which must be present for 
deposit and corrosion to occur. This last 
factor semed to lend itself to further con- 
trol than was the case in present-day 
boiler practice. The flue-gas borne solids 
had to be removed before they could be- 
come wet and adhesive, or in other 
words, in a dry state. 

Particles in the size range of ten microns 
and down are responsible for causing 
visible stack discharges as well as. de- 
posit and corrosion problems on the low- 
temperature surfaces. This fly ash is 
hygroscopic, can adsorb water vapors 
and gases at relatively high temperature, 
and is particularly pronounced in the 
case of fines which can raise dew-point 
temperatures as much as 75 F. High- 
sulphur fuel oil indicates this phenome- 
non at temperatures over 350 F. 

These theories were put to the test at 
three sites, a prototype dust collector 
installed on a small test set at Waltham, 
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Mass., and experimental installation at 
the Hell Gate Station of Consolidated 
Edison Company, and a full-scale applica- 
tion at the Barking Steam Generating 
Station, east of London, England. 


Operating Experience With Dual-Circu- 
lation Boilers Using 100 Per Cent 
Make-Up, by J. R. Goff and J. E. Harden, 
Standard Oil Company, Whiting, Ind. 1954 
ASME Annual Meeting paper No. 54— 
A-232 Cualailichogeaghed: available to 
Oct. 1, 1955). 


Tue authors trace the background of 
their company’s decision to go to a 1500- 
psi dual-circulation boiler. One of the 
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main reasons for the selection of this 
particular design was its expected ability 
to minimize the total solids and silica 
carryover as well as the required blow- 
down. 

Results on this type boiler have been 


fine to date. Even though it is eco- 
nomical, because of a blowdown-heat-re- 
covery system installed, to operate with 
a 7.5 per cent blowdown and carry a 
boiler-water concentration of 2000 ppm 
in the secondary steam-generating section, 
it would be possible, the authors stated, 
to carry a 3000 ppm concentration in this 
section and blowdown at a 5 per cent rate 
if there were not a heat-recovery system. 
The 400 to 10-psi auxiliary turbines in 
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Cross section of Foster Wheeler dual-circulation boiler. 
This boiler in some ways resembles a conventional 
three-drum boiler, but is actually divided into two sepa- 
rate heat-absorbing sections, each with its own inde- 


pendent circulating system. 


The primary, or high-duty 


section, comprises the high-density radiant heat-absorb- 
ing furnace, and the secondary, or low-duty section, is 
the low heat-absorption convection section of the boiler. 











the power station use the exhaust steam 
from the 1500 psi topping turbines. If 
the silica in the steam, leaving the 1500 
psi boilers, is in any appreciable quantity, 
it would show in these turbines first. 
They show no such indication. 

Runs of 12 months were normal on the 
dual-circulation boilers between main- 
tenance shutdowns. Control has been 
relatively easy, and rather extensive 
swings in high-pressure steam produc- 
tion have been handled smoothly. 
Gross efficiency has been maintained at 
from 86 to 87 per cent while burning oil 
or gas. 


Accuracy and Results of Steam-Con- 
sumption Tests on Medium Steam 
Turbine-Generator Sets, by D. E. Kim- 
ball, Mem. ASME, General Electric Com- 
pany, West Lynn, Mass. 1954 ASME An- 
nual Meeting paper No. 54—A-253 (multi- 
lichagnegihel available to Oct. 1, 1955). 


A report is presented on tests of 22 
units rated 2500 to 18,750 kw. These 
tests were conducted between 1946 and 
1952 on facilities for loads up to 15,000 
kw with steam conditions as high as 
1500 psig, 1000 F. In analyzing the 
accuracy of the tests the author shows 
the existence of (1) 0.5 per cent uncer- 
tainty in manufacturing and factory-test- 
ing, (2) 0.3 per cent as the day-to-day un- 
certainty of tests, (3) 0.17 per cent 
uncertainty to be charged to the instru- 
mentation of factory tests, and (4) proba- 
bly 0.5 per cent poorer performance of 
tests in the owner's plants than in fac- 
tory tests. 

Certain precautions were taken in con- 
ducting the tests, including testing five 
sets of duplicate turbines, measuring 
most data on two or more identical 
instruments duplicating each other, re- 
testing runs on the same turbine, and 
making certain that similar design and 
manufacturing as well as inspection prac- 
tices applied both to the tested and un- 
tested turbines. 


Design Aspects of an Electrostatic Pre- 
cipitator for the Collection of Small 
Solids Ahead of the Air Heater, by H. 
Klemperer, The Air Preheater Corp., Wells- 
ville, N. Y., and J. E. Sayers, James Howden 
& Company, Ltd., Glasgow, Scotland. 
1954 ASME Annual Meeting paper No. 
54—A-248 (multilithographed; available 
to Oct. 1, 1955). 


Tue development of a novel electro- 
static precipitator is described that oper- 
ates in the temperature range between 500 
and 750 F, at a gas velocity of 40 fps. 

The installation was put in at the 
Barking Station of the British Electric 
Authority on a bin and _ feeder-fired 
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pulverized-coal unit with a rating of 
150,000 lb per hr of steam. An econo- 
mizer by-pass was provided so the normal 
gas-exit temperature from the econo- 
mizer (400 F) could be regulated as desired 
to give a flue-gas temperature range from 
400 to 700 F. 

One major problem was to be certain 
the electrostatic precipitator employed 
was kept so clean that re-entrainment of 
already collected particles in the collec- 
tion zone and back emission in the ioni- 
zation zone would be impossible. To 
accomplish this a section of the electro- 
static precipitator’s collecting elements 
is cleaned periodically and at short 
intervals with a high-velocity scavenging 
gas flow and then at longer time intervals 
by a soot blower. The blown-off dust, 
carried by the scavenging stream, goes to 
a mechanical after-collector for removal. 

The actual electrostatic collector oper- 
ating at high temperature and with a gas 
velocity of 40 fps consists of 12 inde- 
pendent sectors, arranged in rotary sym- 
metry. By means of rotating gas ducts, 
each sector passes through precipitating 
and cleaning periods in cyclic sequence. 
A mechanical collector precedes the 
electrostatic unit to lower the rate of 
growth of dust deposits on the electrodes. 

The authors discussed the theory be- 
hind the precipitator design and de- 
scribed its application. The units have 
been in operation in their entirety since 
July, 1954. 


Considerations in the Mechanical De- 
sign of High-Temperature Steam Tur- 
bines, by W. E. Trumpler, Jr., Mem. 
ASME, and E. A. Fox, Westinghouse Elec- 
tric Corporation, South Philadelphia Works, 
Pa. 1954 ASME Annual Meeting paper No. 
54—A-234 (multilithographed; available 
to Oct. 1, 1955). 


Far more is required in turbine design 
practice than mere substitution of num- 
bers into formulas, according to this 
paper. Pure mathematical extrapolation 
of creep-test data must be tempered by 
judgment based on experience with ma- 
terials involved and an understanding of 
service requirements. 

When considering designs involving 
creep-type plastic flow, components must 
be considered to have a finite life. Such 
factors as initial cost, down time for 
replacement or maintenance, and thermal 
efficiency must be taken into account in 
determining the life for which each com- 
ponent must be designed for central- 
station service. 

Increased activity must be encouraged 
in high-temperature testing programs to 
obtain more long-time creep rate and 
creep-to-rupture information, particu- 
larly on the newer austenitic superalloys. 





This work must include further study of 
behavior under the effect of biaxial and 
triaxial stress situations. More reliable 
means of judging materials from short- 
time creep data must be devised. 


Superheater Metal Temperature, by G. 
Parmakian, Mem. ASME, and N. S. Sellers, 
Riley Stoker Corporation, Worcester, Mass. 
1954 ASME Annual Meeting paper No. 
54—A-181 (multilithographed; available 
to Oct. 1, 1955). 


A DETAILED design procedure is out- 
lined for evaluating the several variables 
involved in the determination of wal] 
temperature of superheater and reheater 
tubing. 

It is pointed out that the designer at- 
tempts to keep metal temperature as 
close as possible to steam temperature. 
Among the methods employed are (1) use | 
of high steam mass flows, (2) selection ' 
of small tube diameters, (3) use of rela- 
tively low gas mass flows in high-tem- 
perature superheater sections, (4) liberal 
design of the manifold system, and (5) 
achievement of good gas temperature and 
flow distribution through furnace and 
burner design. 

The authors also discuss actual tem- 
perature distribution, including metal- 
temperature unbalance and effect of 
burners, and make recommendations for D 
using thermocouples to measure and 
record metal temperatures of superheaters 
as an aid to operation. 
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Principles of Boiler Design for High 


Steam Temperatures, by G. W. Kessler, fa 
Mem. ASME, The Babcock & Wilcox pr 
Company, New York, N. Y., 1954 ASME ch 
Annual ae poe No. 54—A-233 ste 
Cmultilithographed; available to Oct. 1, ; 
1955). int 
Wi 
Some of the ways to achieve higher to 
thermal-cycle efficiencies and the effect sey 
of improvement in heat cycle on boiler cet 
design are presented in this paper. Much pay 
of the paper is concerned with methods he: 
of maintaining steam temperature, in- cir 


cluding variation in furnace heat ab- of | 


sorption, the use of radiant superheaters hea 
and reheaters, and applications of gas und 
recirculation. it f 


It is concluded that the major obstacle A 


in the advance to higher steam tempera- ste 
tures is the restriction necessarily placed obt: 
on furnace exit-gas temperatures to as- boil 
sure cleanliness of the convection sur- fron 
faces. conc 

The advance to higher steam tempera- For 
tures will depend primarily upon over- sepa 
all economics, and material development in th 


and possible better-material usage will be Se 
major factors in future advancement. drun 
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Experience in Testing Large Steam 
Turbine-Generators in Central Sta- 
tions, by E. M. Kratz, General Electric 
Company, Schenectady, N. Y. 1954 ASME 
Annual Meetin aper No. 54—A-258 
(uadeittibageaghed: available to Oct. 1, 
1955). 


EXPERIENCE in testing large steam 
turbine-generators in central stations has 
shown that consistent results can be ob- 
tained only by providing carefully cali- 
brated instruments used carefully and 
with adequate knowledge of possible 
sources of error. 

Since 1930 General Electric has tested 
111 turbine-generators of 15,000 kw or 
larger, 102 of which were single-shaft 
machines and the remainder cross-com- 
pound units. Reheat was incorporated 
in the design of 12 machines, and 18 of 
the tests were on noncondensing turbines. 

With respect to accuracy, throttle- 
flow measurements are the most frequent 
source of inaccurate data because of the 
difficulty in obtaining a precise basic 
measurement and the additional possible 
sources of error from miscellaneous flows 
and inadequate isolation. Generator 
load measurements may also be the source 
of significant errors, though of a smaller 
magnitude. 


Drum Internals and High-Pressure 
Boiler Design, by E. M. Powell, Mem. 
ASME, and H. A. Grabowski, Mem. ASME, 
Combustion Engineering, Inc., New York, 
N. Y. 1954 ASME Annual Meeting paper 
No. 54—A-242  (multilithographed; 
available to Oct. 1, 1955). 


Some or the factors which affect sepa- 
tation of water from steam in high- 
pressure boilers are discussed. These in- 
clude the relative densities of water and 
steam, available pressure drop for drum 
internal design, relative quantity of 
water to steam in the mixture delivered 
to the drum, total throughput requiring 
separation, boiler-water level, and con- 
centration of boiler-water solids. The 
paper gives a comparison of available 
head in a 110-ft-high furnace having a 
circulation ratio of 4 lb of water per Ib 
of steam generated. At 1600 psig this 
head amounts to 10 to 12 psig, whereas 
under the same conditions at 2400 psig 
it falls off to 5 psig. 

Another section of the paper takes up 
steam-purity testing and provides results 
obtained in four controlled-circulation 
boilers having drum pressures ranging 
from 2650 to 1775 psig and boiler-water 
concentrations between 100 and 400 ppm. 
For the conditions tested with turbo- 
Separators installed in the drums, solids 
in the steam varied from 0.04 to 0.08 ppm. 

Several charts are presented to show 
drum-metal temperature distribution and 
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the effect of controlled circulation in in- 
suring uniform heating rate for rapid 
starting of boilers. 


Radiant Superheater-Design and Experi- 
ence, by H. H. Hemenway, Mem. ASME, 
Foster Wheeler Corporation, New York, 
N. Y. 1954 ASME Annual Meeting paper 
No. 54—A-255  (multilithographed; 
available to Oct. 1, 1955). 


DEVELOPMENTS extending over a period 
of 35 years are outlined in this paper. 

Since the first radiant superheater was 
installed in 1917, more than 1000 have 
been placed in service in boilers of many 
types ranging from box-header and two- 
drum low-head units for marine service 
to large central-station installations, of 
which the Port Washington and Oak 
Creek Stations of Wisconsin Electric 
Power Company are examples. 

Some of the changes in material speci- 
fication and manufacturing techniques 
that have occurred as the result of experi- 
ence with radiant superheaters and re- 
heaters are explained. Performance char- 
acteristics have been remarkably good, 
especially in the case of combination 
radiation-convection surfaces because of 
their compensating steam-temperature 
characteristics. 

In concluding, the author stressed that 
modern thinking in the electric-power 
industry indicates a trend toward greater 
conservatism in design and that radiant 
steam-cooled surfaces have an important 
part to play in this trend. 


Process Industries 


Air Conditioning for Multistory Build- 
ings, by P. B. Gordon, Mem. ASME, Wolf 
and Munier, Inc., New York, N. Y. 1954 
ASME Annual Meeting paper No. 54— 
A-265 (multilithographed; available to 
Oct. 1, 1955). 


Tue art of installing air-conditioning 
systems for multistory buildings has 
undergone considerable change during 
the past eight years. The inherent prob- 
lems of the tall building have provided 
the pressures and incentives that forced 
rapid change and development in 
methods and techniques. This paper 
reviews the particular problems that 
affect the application of air conditioning 
to multistory buildings (with particular 
regard to multiroom buildings) and 
discusses the methods developed or 
currently proposed to provide acceptable 
engineering-economic solutions. 

The most serious application problem 
associated with multistory air condi- 
tioning concerns the most feasible 
method (as to engineering, economics, 
and practicality) of providing for the 


distribution of air-conditioning effect to 
the multistories, generally on a multi- 
room, multizone basis. This problem 
is complicated by the complexity of 
central systems versus units; high veloc- 
ity versus low-velocity ductwork; air 
ducts versus water piping; as well as 
complexity of apparatus, controls, and 
the like. 

There are many other problems—the 
best method of supplying refrigeration, 
the location of the cooling tower, use of 
steam or electric power for refrigeration 
plant; but the problem involving the 
major study and influencing the largest 
amount of over-all building investment 
will revolve around the manner of dis- 
tributing the air-conditioning effect. 


Mechanical Pressure 
Elements 


Theories on Bourdon Tubes, by F. B. 
Jennings, Mem. ASME, General Electric 
Company, West Lynn, Mass. 1954 ASME 
Annual Meeting | ow No. 54—A-168 
(multilithographed; available to Oct. 1, 
1955). 


Tueories of Walter Wuest, Alfred 
Wolf, Clark, Gilroy and Reissner, and 
the author, are compared. 

Results are presented in curves plotting 
the same dimensionless ratios in all cases. 
These curves are useful in designing 
Bourdon tubes of flat-oval, elliptical, or 
pointed-arc cross section. 

Experimental data are compared with 
a curve based on the author’s simplified 
theory, and an empirical curve of similar 
shape is drawn. Results of analyses of 
tip travel and tip force are given. 

A start is made on the project of the 
ASME Research Committee on Mechan- 
ical Pressure Elements to change Bourdon 
tube designing from an art to a science. 


The Influence of the Shape of the Cross 
Section on the Behavior of Bourdon 
Tubes, by Walter Wuest, Max-Planck- 
Institut, Germany. 1954 ASME Annual 
Meeting ay No. 54—A-165 (multi- 
lithographed; available to Oct. 1, 1955). 


Tue important characteristic numbers 
(pressure sensitivity, stiffness, bending 
stresses, and overpressure safety) neces- 
sary for the characterization of a tubular 
spring (Bourdon manometer) may be 
related to four functions which depend, in 
addition to the cross-sectional shape, 
only on the axis ratio and on the parame- 
ter X= a?/sr (a, large semiaxis; s, wall 
thickness; r, radius of curvature). Gen- 
eral calculations have so far been ob- 
tained only for the flat-oval shape and 
the results are shown. In the limiting 
case of small values of \ and arbitrary 
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values of a, a graphical or numerical 
solution is possible for arbitrary cross- 
sectional forms. A considerable simplifi- 
cation is obtained for small a and 
arbitrary \, which is treated in this 
paper, in particular for cross-sectional 
forms which may be represented as poly- 
nomials of the sixth degree. 

The calculation carried out for an 
approximate cllipse agrees well with the 
results of measurements, whereas the 
Reissner theory for an elliptical tubular 
spring deviates considerably therefrom. 
On the whole, the calculations show a 
considerable influence of the cross-sec- 
tional shape. 


Sensitivity and Life Data on Bourdon 
Tubes, by H. L. Mason, Mem. ASME, Na- 
tional Bureau of Standards, Washington, 
D. C. 1954 ASME Annual Meeting paper 
No.  54—A-169  (multilithographed; 
available to Oct. 1, 1955). 


INFORMATION supplied by manufac- 
turers to the Empirical Data Sub- 
committee of the ASME Research Com- 
mittee on Mechanical Pressure Elements 
is presented in tabular and graphic 
form. 

Sensitivities are compared with the 
theories of Wuest, Wolf, and Clark, 
Gilroy, and Reissner. 

Plots of life data as a function of maxi- 
mum fiber stress are shown for steel and 
for phosphor bronze. 


Oil and Gas Power 


Dynamics in the Inlet System of a Four- 
Stroke Single-Cylinder Engine, by C. F. 
Taylor, J. C. Livengood, Mem. ASME, 
Massachusetts Institute of Technology, 
Cambridge, Mass., and D. H. Tsai, National 
Bureau of Standards, Washington, D. C. 
1954 ASME Annval Meeting paper No. 
54—A-188 (multilithographed; available 
to Oct. 1, 1955). 


Tas paper presents the results of a 
recent investigation of the inlet process 
in a four-stroke single-cylinder engine 
with an inlet pipe. The effects of inlet- 
pipe length, inlet-pipe diameter, in- 
let-valve timing, and some other design 
parameters were studied. Results 
showed that the dynamic effect of the 
inlet pipe on the engine volumetric effi- 
ciency was associated with (@) the 
process of accelerating the inlet-pipe air 
column during the first part of the inlet 
stroke, and taking advantage of the 
ramming effect of the air column during 
the last part of the same inlet stroke; 
and (4) the action of the standing wave 
set up in the air column during the pre- 
ceding cycle. By a suitable choice of 
inlet pipe and valve timing, a considerable 
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Schematic diagram of test setup used in the experimental investigation of dynamics 
in the inlet system of a four-stroke single-cylinder engine 


gain in volumetric efficiency over that for 
zero pipe could be obtained over a wide 
range of engine speed. 


Centrifugally-Scavenged Two-Cycle En- 
gines, by John Fullemann and T. O. Kui- 
vinen, The Cooper-Bessemer Corporation, 
Mount Vernon, Ohio. 1954 ASME Annual 
Meeting paper No. 54—A-254 (tulti- 
lichageaghals available to Oct. 1, 1955). 


CENTRIFUGAL scavenging is a natural 
for the two-cycle engine. Air flows 
match engine need throughout the speed 
range resulting in higher efficiency, lower 
fuel consumption, and greater load 
capacity. Mechanical design of the 
blower drive evolves from performance 
of a prototype unit described in this 


paper. 





Cross section of experimental centrifu- 
gal-scavenging blower 


The paper discusses centrifugal versus 
displacement blowers, preliminary tests 
and production version of blower, and 
mechanical-drive problems. 


Nuclear Reactor Operation 


Basic Safety Procedures in Reactor Op- 
eration, by R. L. Doan, Phillips Petroleum 
Company, Idaho Falls, Idaho. 1954 ASME 
Annual Meeting paper No. 54—A-71 
Cmultilithographed; available to Oct. 1, 
1955). 


Tuis paper is concerned primarily with 
the Materials Testing Reactor (MTR) of 
the AEC Reactor Testing Station at 
Idaho Falls, Idaho. 

The operational safety of a nuclear 
reactor hinges on core geometry, excess 
reactivity, reliability of control system, 
and coolant, and adequacy of intru- 
mentation. It is the practice to prepare 
a ‘Hazards Survey Report’’ for reactors 
constructed in this country. These re- 
ports are reviewed and discussed in detail 
with the operating contractor's personnel 
by a reactor safeguards committee which 
acts in an advisory capacity to the 
Atomic Energy Commission. 

The basic philosophy of the reactor 
control for the MTR is to provide several 
independent devices for shutting the 
reactor down and none for starting it. 
Only the operator can bring the reactor 
to power, and his actions are at all times 
rendered ineffective if they do not con- 
form to a predetermined safe procedure. 
Even if they do conform, any potential 
hazard that develops will override the 
operator's action. 

Reactor-control instrumentation is 
based on signals arising in the neutron- 
detection instruments located at suitable 
positions inside the reactor structure. 
From these signals the logarithm of the 
neutron level and reactor period are 
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developed. The central problem of the 
control system at MTR is to provide 
continuous measurement of neutron-flux 
level over a range from 1071! of full 
power, when there is already significant 
neutron multiplication, up to full power. 


Heat Transfer 


Compressibility Deviations for Polar 
Gases, by N. A. Hall, Mem. ASME, 
and W. E. Ibele, Assoc. Mem. ASME, 
University of Minnesota, Minneapolis, 
Minn. 1954 ASME Annual Meeting paper 
No. 54—A-140 (multilithographed; to be 
published in Trans. ASME; available to 
Oct. 1, 1955). 


Departures of compressibility factors 
of polar gases from generalized compressi- 
bility charts have been noted by previous 
studies of gas compressibility as reach- 
ing such magnitudes as to reduce seri- 
ously the utility of such charts in de- 
scribing the behavior of polar gases. 

Employing an ‘Extended Law of 
Corresponding States,’ this paper shows 
that polar-gas compressibility departures 
correlate with the ‘“‘reduced dipole 
moment,"’ a parameter which is closely 
related to the molecular dipole moment 
of the particular polar gas. 

Charts are presented which permit the 
calculation of compressibility factors for 
polar gases by applying a polarity 
correction to the compressibility as given 
by a standard chart. 


Approximate Methods for Selection, 
Sizing, and Pricing of Steam Surface 
Condensers, by W. E. Ellingen, Allis- 
Chalmers Manufacturing Company, Mil- 
waukee, Wis. 1954 ASME Annual Meeting 
paper No. 54—A-127 Cmultilithographed; 
available to Oct. 1, 1955). 


Tue steam surface condenser, by re- 
ducing steam to condensate and produc- 
ing a vacuum at the turbine exhaust, 
extends the range of expansion in the 
steam cycle, thereby making more work 
possible per lb of throttle steam. This in 
turn lowers the turbine water rate and 
reduces the size of the steam-generating 
equipment. A second function of the 
surface condenser is to return distilled 
water to the system. It would seem 
that the most desirable practice would be 
to design a condenser for the highest 
possible vacuum. Economic considera- 
tions do not always make this possible. 

This paper presents in chart form data 
for preliminary design and estimating of 
this important component in large steam- 
electric central stations. 

The paper includes curves showing the 
relationship of circulating-water require- 
ments and amount of steam condensed to 
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required condenser surface for both one 
and two-pass surface condensers. Other 
curves provide information on weight and 
cost in relation to surface area and of 
the cost of tubing in relation to area, in- 
cluding variations for several tube mate- 
rials. Costs of circulating and condensate 
pumps are plotted in terms of capacity. 

The procedure outlined in the paper 
should enable the designer to arrive at 
an approximate price and weight, taking 
into consideration changes in circulating- 
water velocity, initial temperature differ- 
ence, cleanliness factor, and circulating- 
water temperature. 


Thermal Conductivity and Its Variability 
With Temperature and Pressure, by 
L. S. Kowalczyk, University of Detroit, 
Detroit, Mich. 1954 ASME Annual Meeting 
paper No. 54—A-90 (multilithographed; 
available to Oct. 1, 1955). 


A summary Of the present status of the 
theory of thermal conductivity is pre- 
sented. Variability of thermal conduc- 
tivity is explained by means of the nature 
of heat, structure of matter, and re- 
sistance, offered by matter to heat conduc- 
tion at various physical states. 

Thermal conductivity of matter de- 
pends upon its structure to a considerable 
degree. Structurally more organized 
materials show higher thermal con- 
ductivity, with successive increases from 
gases to liquids, amorphous and glassy 
materials, and crystals. Solid and molten 
metals show higher thermal conductivity 
than dielectric solids and nonmetallic 
liquids, respectively, because in metals 
lattice conductivity is strongly supported 
by a drift of free electrons. Generally 
speaking, thermal conductivity increases 
with pressure for all materials with the 
exception of a few metals. 


Optimum Design of Shell-and-Tube 
Heat Exchangers, by M. T. Cichelli and 
M. S. Brinn, E. I. du Pont de Nemours & 
Company, Inc., Wilmington, Del. 1954 
ASME Annual Meeting paper No. 54— 
A-125 (multilithographed; available to 
Oct. 1, 1955). 


AN extension and simplification of the 
procedure for obtaining the economic 
optimum design of shell-and-tube heat 
exchangers is presented. 

The general case is solved where the 
process-fluid rate, the process-fluid tem- 
perature change, and the coolant-inlet 
temperature are given, and both the tube- 
side and shell-side pumping costs and 
heat-transfer resistances are appreciable. 

Solutions are also given for the follow- 
ing cases: (4) The coolant-flow rate 
is fixed; (4) the shell-side velocity is 


fixed; (c) the tube-side velocity is fixed; 
and (d@) the surface area is fixed. 

The method of Lagrange multipliers 
for optimization calculations is demon- 
strated and used. 


Feedwater Heaters—A User’s Viewpoint, 
by S. M. Arnow, Mem. ASME, Philadelphia 
Electric Company, Philadelphia, Pa. 1954 
ASME Annual Meeting paper No. 54— 
A-129 Conbiidhagenged: available to 
Oct. 1, 1955). 


Tue author defines an economical 
power plant as one which works con- 
tinuously, unobtrusively, and trouble- 
free. From this viewpoint it is far less 
important that the heater have the exact 
number of tubes than that it have the 
exact number of vents at the proper places 
to prevent the tubes from corroding; less 
important to place the heaters at the 
exact theoretical point in the cycle than 
to be sure that the joints do not leak with 
any fluctuation in load; less important 
that certain terminal differences be main- 
tained than that baffles and stay rods 
remain intact. 

To carry out the mutual responsibility 
shared by manufacturers and users, the 
author urges heater designers to con- 
cern themselves with as much enthusiasm 
for mechanical design as they have here- 
tofore expended upon thermal and heat- 
transfer considerations. This means job 
follow-up after installation, study of 
failures, and determination of causes, to 
prevent repetition. 

Users, on the other hand, must write 
specifications that will allow designers 
to make free use of their experience and 
not restrict them unduly by specifying 
details within very narrow limits. He 
felt that it is enough to specify what 
heaters should do. Let the designers 
worry about how it should be done. 

Several heater-cycle arrangements are 
shown and some typical troubles and 
remedies are discussed. 


Economic Aspects of Shell-and-Tube 
Exchanger Design, by W. C. Beaton and 
P. A. Taxter, The M. W. Kellogg Company, 
New York, N. Y. 1954 ASME Annual 
— paper No. 54—A-128 (multilitho- 
graphed; available to Oct. 1, 1955). 


A cost analysis of the manufacture of a 
shell-and-tube exchanger of the floating 
tube-sheet, removable-bundle-type con- 
struction is presented. Material and 
fabrication costs are compared for major 
elements using steel varying from me- 
dium to high tensile strength. 

The authors present curves showing 
cost variations as a function of diameter 
with pressure and type of plate material 
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as parameters. Bar graphs are alsoshown 
to indicate variable labor and material 
costs for exchangers of varying pressure 
and shell diameter. 


Total Normal Emissivity Measurements 
on Aircraft Materials Between 100 and 
800 F, by N. W. Snyder, J. T. Gier, and 
R. V. Dunkle, University of California, 
Berkeley, Calif. 1954 ASME Annual Meet- 
ing pee No. 54—A-189 (multilitho- 
graphed; available to Oct. 1, 1955). 


Resutts of techniques developed and 
used to determine the mean effective 
emissivity of different surfaces over a 
range of temperatures from 100 to 800 F 
are presented. Measurement of radiant 
energy from the surfaces is accomplished 
by means of a 160-junction silver-con- 
stantan directional-thermopile __ radi- 
ometer. 


Serious errors are noted and accounted 
for when improper use is made of polished 
shields in the experimental arrangements. 
This represents a refinement over previous 
techniques used. Further refinements 
are anticipated with the ultimate aim of 
checking against integrated spectral 
data. However, the data presented are 
useful aids as a phase of the technique 
of evaluation of equilibrium tempera- 
tures of different surfaces exposed to 
solar irradiation. 


The Economics of Heat-Exchanger De- 
sign, by W. C. Beckley, Mem. ASME, The 
Whitlock Manufacturing Company, Hart- 
ford, Conn. 1954 ASME Annual Meeting 
paper No. 54—A-179 (multilithographed; 
available to Oct. 1, 1955). 


CurrENT state of process heat-ex- 
changer practice is reviewed. 
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Radiant energy was detected by means of a thermopile shown 
here. The thermopile consisted of approximately 104 turns 
per in. of No. 40 AWG constantan wire wound over"glass 
insulators which were fastened to a copper spool. Silver was 
deposited on a portion of the coil in such a manner as to leave 
two lines of silver-constantan junctions. Aluminum-foil strips, 
lamp-blacked on the exposed side, were fastened to the two 


lines of junctions with dilute shellac. 
was shielded from radiation that entered the 


receiver stri 


The cold-junction 


front end of the radiometer by a plate that was at ambient 
temperature. This shield was lamp-blacked on the side facing 
the cold junctions and was polished on the side facing the 


opening of the radiometer. 


The hot-junction receiver strip 


was exposed to radiant energy from the sample through a 


narrow window. 
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Over the past twenty-five years, con- 
tinuing heat-transfer research has re- 
sulted in greatly added knowledge and 
more accurate methods of calculation, 
while development in the physical 
characteristics of heat exchangers has 
made possible increasingly comprehen- 
sive specifications governing design and 
construction. 

The author urged that there should be 
a clearer recognition of the economically 
optimum line between ‘‘basic mechanical 
design’’ and ‘‘design for manufacture.” 
Within limits prescribed by thermal 
analysis and preliminary mechanical 
design, design for manufacture should 
be judged more searchingly by economic 
considerations. 

Economies may be effected through 
quantity production by optimum selec- 
tion of forms of materials, through the 
increased use of jigs by maintaining 
uniform criteria for tolerances and in- 
spection, and by increased attention to 
what might be termed a standardized 
approach to the relation of practical 
construction and ideal conditions. 


Hydraulic Analogy for Multipass-Cross- 
flow Heat Exchangers, by S. I. Juhasz, 
Mem. ASME, Applied Mechanics Reviews, 
Midwest Research Institute, Kansas City, 
Mo., and F. C. Hooper, University of To- 
ronto, Toronto, Can. 1954 ASME Annual 
Meeting paper No. 54—A-137 (multilitho- 
qughal. available to Oct. 1, 1955). 


THE paper presents an extension of 
the hydraulic analogy to steady-state 
heat exchangers which was introduced 
by the authors initially as an analogy 
capable of yielding solutions for parallel 
flow only, and which was subsequently 
developed to cover the cases of simple 
crossflow. 

This paper extends the analogy to the 
general case of multipass-crossflow 
heat exchangers. The terms parallel 
crossflow and counter crossflow are in- 
troduced to describe more exactly multi- 
pass-crossflow heat exchangers. 

Sixteen cases first clearly defined by 
Bowman, Mueller, and Nagle of two- 
pass parallel crossflow, and the corre- 
sponding sixteen cases of two-pass 
counter crossflow are reviewed and de- 
fined. The new analogy technique per- 
mits solution in all of these cases in 
their multipass extensions, and includes 
all cases where variation of specific heat 
with temperature must be considered. 
The introduction of a generalized par- 
allel-flow concept has made possible this 
further extension from single-pass to 
multipass crossflow. 

The extended analogy to multipass- 
counter crossflow is in fact a combina- 
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tion of analogy and iteration in which n-1 
curves have to be chosen initially in a 
more or less arbitrary manner, n being 
the number of passes. The iteration 
procedure is not mathematical but a 
repeated series of analog tests. 

The new analog apparatus retains the 
virtues of relative simplicity and low 
cost. The time required for assembly 
and operation is moderate 


Measurement of Mean-Fluid Tempera- 
tures, by Lloyd Trefethen, Harvard Univer- 
sity, Cambridge, Mass.. 1954 ASME Annual 
Meeting paper No. 54—A-135 (multi- 
Sichageialaeds available to Oct. 1, 1955). 


Tuis paper is concerned with the mean- 
ing of the concept ‘‘mean temperature’’ 
for fluid passing a given section of a pipe. 
Other adjectives frequently used in place 
of ‘‘mean”’ are ‘‘mixed-mean,”’ ‘‘mixed,”’ 
“‘average,’’ ‘‘bulk,’’ ‘‘mixing-cup,”’ and 
“‘mixing-box.’” In order to analyze 
this concept, the paper is largely devoted 
to four procedures which might be 
used to determine mean temperature at 
a cross section of a heat exchanger. 

It is shown that the mean temperature 
obtained for a section of a heat exchanger 
will vary with the technique of measure- 
ment. Because of axial heat flow, 
neither a mixing box nor temperature and 
velocity probes in a turbulent fluid will 
give the energy mean temperature of the 
moving fluid. For long, thin-walled, 
uniformly heated tubes, the inherent 
discrepancy due to a mixing box is neg- 
ligible if RePr > 30. The tube and 
apparatus, however, may have an axial 
conductivity many times that of the fluid, 
and it is shown that some of the experi- 
mental data for liquid metals may have 
been influenced by this mixing-box 
discrepancy. 


Experimental Determination of the Ther- 
mal Entrance Length for the Flow of 
Water and of Oil in Circular Pipes, 
by J. P. Hartnett, Assoc. Mem. ASME, Uni- 
versity of Minnesota, Minneapolis, Minn. 
1954 ASME Annual Meeting paper ‘No. 
54—A-184 (multilithographed; available 
to Oct. 1, 1955). 


THERMAL entrance-length results are 
presented for the flow of two different 
fluids, water and oil, in a 3/,-in., 4-ft- 
long tube with a constant heat input per 
unit length. A hydrodynamic calming 
section of 97-tube diam preceded the 
testsection. Pressure-drop measurements 
in the water tests indicate that the condi- 
tion of fully established flow at the test- 
section entrance was closely approxi- 
mated, if not actually attained 

The following conclusions were set 
forth: 
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Flow circuit for the oil heat-transfer tests is shown. The medium-heavy crystal oil 
(Freezene oil) flowed by gravity from a baffled head tank to the suction side of a gear 


pump, which pumped the oil through the 


calming section and into the test section. 


From the test section the oil flowed through a cooler and finally into a weigh tank, 
which normally drained into the head tank. A gate valve on the weigh tank was 
closed whenever a flow-rate measurement was obtained. The flow rate was con- 
trolled by adjusting a valve on a by-pass line from the discharge of the pump to the 


head tank. 


1 For flow in circular tubes with a 
constant heat input per unit length, the 
thermal entrance length for the case of 
established flow at the position where 
heating begins is 10 to 15 diam and is 
independent of Prandtl number, when the 
Prandtl number is greater than one. 

2 The constant wall- temperature 
analysis reported by H. Latzko, in 1921, 
and the boundary-layer analysis reported 
by R. G. Deissler, in NACA TN 3016, 
October, 1953, yield satisfactory entry- 
length values for the constant heat-rate 
case. Since no Prandtl effect is apparent 
in the Reynolds range of 104 to 10°, these 
predictions are also valid for Prandtl 
numbers in excess of unity. 

3 In the transition region, as the 
Reynolds number is increased from 2000 
to 10,000, the thermal entrance length 
steadily decreases from a large valve 
representative of laminar flow, down toa 
value of approximately 10 diam. 


Turbulent Heat Transfer and Friction in 
the Entrance Regions of Smooth Pas- 
sages, by R. G. Deissler, Assoc. Mem. 
ASME, Lewis Flight Propulsion Labora- 
tory, National Advisory Committee for 
Aeronautics, Cleveland, Ohio. 1954 ASME 
Annual Meeting paper No. 54—A-154 
(multilithographed; available to Oct. 1, 
1955). 


Tue effect of various factors on the 
turbulent heat transfer and friction in 
the entrance regions of smooth passages 


is investigated analytically. The in- 
fluence of Reynolds number, Prandtl 
number, initial velocity distribution, 
wall-boundary condition, passage shape, 
and of variable fluid properties, is pre- 
dicted. 

Integral heat-transfer and momentum 
equations are used for calculating the 
thicknesses of the thermal and flow 
boundary layers. 

Results indicate that approximately 
fully developed heat transfer and friction 
are, in general, attained in an entrance 
length less than 10 diam. Substantial 
agreement between analysis and experi- 
ment was obtained for heat transfer to air 
in the entrance regions of tubes and 
parallel plates. 


An Approximate Solution of Compres- 
sible Turbulent Boundary-Layer De- 
velopment and Convective Heat Trans- 
fer in Convergent-Divergent Nozzles, 
by D. R. Bartz, Mem. ASME, California 
Institute of Technology, Pasadena, Calif. 
1954 ASME Annual Meeting paper No. 
54—A-153 (multilithographed; available 
to Oct. 1, 1955). 


A metHOD has been derived for com- 
puting the development of the velocity 
boundary layer, the temperature bound- 
ary layer, and the local convective heat 
transfer in convergent-divergent nozzles. 
The method is based on approximate 
solutions of the integral momentum and 
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integral energy equations for compressi- 
ble turbulent boundary layers. To ob- 
tain the solutions, a flow model is 
adopted for which are prescribed the 
velocity and temperature profiles in the 
boundary layer, the skin-friction law, and 
the relation between heat and momen- 
tum transfer. The local heat-transfer 
coefficient is expressed as an explicit 
function of the boundary-layer thick- 
nesses. Effects of nozzle size and throat 
radius-of-curvature on boundary-layer 
development and heat transfer are deter- 
mined for certain similar nozzle contours 
in common use. 

Results of the solution are demon- 
strated by a sample calculation for a 
conventional rocket nozzle operating 
under typical conditions. The computed 
local heat fluxes were found to be in 
approximate agreement with those meas- 
ured during rocket-motor tests using a 
nozzle of the same contour. 


Perturbation Solutions for the Periodic- 
Flow Thermal Regenerator, by L. L. 
Jones, Jr., Assoc. Mem. ASME, Institute 
for Co-operative Research, The Johns Hop- 
kins University, Baltimore, Md., and D. H. 
Fax, Assoc. Mem. ASME, Westinghouse 
Electric Corporation, Pittsburgh, Pa. 1954 
ASME Annual Meeting paper No. 54— 
A-130 (multilithographed; available to 
Oct. 1, 1955). 


Apvantaces of the _periodic-flow 
rotary regenerator as applied to the gas- 
turbine plant have been described by 
previous authors. The mathematical 
problem of finding the fluid and wall 
temperatures has been attacked pre- 
viously by numerical and electrical 
analog methods. 

The problem is to find periodic solu- 
tions to two pairs of first-order linear 
differential equations in two variables 
and three unknowns, where each pair of 
equations applies to a different interval 
of time. Schultz has presented a per- 
turbation method of solution, which is 
limited to the case of complete symmetry 
in the fluids and matrix. His method is 
here generalized to permit the solution 
of the asymmetrical problem. Two 
particular types of asymmetry are 
treated in detail. 


Optimum Heat Transfer for Minimum 
hermal Stress in Nuclear-Reactor 
Shells, by F. P. Durham, University of 
Colorado, Boulder, Colo. 1954 ASME An- 
nual Meeting paper No. 54—A-126 (multi- 
hageshel: available to Oct. 1, 1955). 


Tue author points out that gamma- 
ray heating must be considered in the 
design of many nuclear reactors. It is 
especially important in cases where 
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such heating may cause thermal stresses 
in the external shell of the reactor if this 
shell is a structural member and subject 
to internal pressures which also result in 
stresses of large magnitude. 

To arrive at values of thermal stresses 
resulting from gamma-ray heating re- 
quires the determination of the magni- 
tude and distribution of absorbed gamma- 
ray energy, the determination of heat- 
transfer rates and temperature dis- 
tributions, and the determination of 
thermal stresses resulting from the tem- 
perature distribution. 

In the paper, criteria for minimizing 
thermal stresses are developed, along 
with the corresponding external cooling 
rates necessary to minimize thermal 
stresses. 

Design charts are presented for rapid 
determination of approximate thermal 
stresses and heat-transfer rates, together 
with a numerical example illustrating 
use of the charts. 


Heat Transfer and Pressure Drop for 
Viscous-Turbulent Flow of Flow-Air 
Mixtures in a Horizontal Pipe, by H. A. 
Johnson, University of California, Berkeley, 
Calif. 1954 ASME Annual Meeting paper 
No. 54—A-150  (multilithographed; 
available to Oct. 1, 1955). 


Tue heat transfer and static pressure 
drop for two-phase, two-component flow 
of oil and air were measured for flow ina 
steam-heated horizontal 15 ft length of 
3/,-in. extra-heavy copper pipe. This -s 
a second part of a two-phase heat-trans- 
fer program. The first part discussed 
water-air mixtures. 

Tentative correlations are presented 
and used in a comparison of the oil- 
air and water-air results for heat transfer 
and nonisothermal pressure drop in the 
same test system. 


Heat Conduction Methods in Forced 
Convection Flow, by S. Levy, General 
Electric Company, Schenectady, N. Y. 1954 
ASME Annual Meeting paper No. 54— 
A-142 (multilithographed; available to 
Oct. 1, 1955). 


TRANSIENT heat-conduction solutions 
are used to determine the thermal char- 
acteristics of fluid flowing in circular 
conduits, annuli, and between parallel 
plates. Jaeger’s method of deriving the 
time lag for heat conduction in composite 
slabs (herewith extended to include com- 
posite cylinders) reduces the problem to 
a series of arithmetical calculations. 

Numerical results are presented for 
flow between parallel plates with the 
following boundary conditions: Con- 
stant heat rate, linear wall-temperature 


variation, and constant wall tempera- 
ture at one of the external surfaces with 
constant heat rate, no heat transfer, or 
zero temperature at the other surface. 

Some solutions are extended to account 
for external wall resistance, and thermal 
entry lengths are evaluated for fluids with 
high or low Prandtl numbers. 


Droplet Evaporation in a High-Tempera- 
ture Turbulent Gas Stream, by J. W. Ri- 
zika, Mem. ASME, Massachusetts Institute 
of Technology, Cambridge, Mass. 1954 
ASME Annual Meeting paper No. 54— 
A-141 (multilithographed; available to 
Oct. 1, 1955). 


A METHOD is presented to enable an 
approximate prediction of the channel 
length required to cool satisfactorily 
high-temperature turbulent gases by 
spray cooling. For a spray-cooling sys- 
tem to operate satisfactorily throughout a 
range of ‘luid-pressure conditions, there is 
a specific pressure at which the channel 
length required for droplet evaporation 
isa maximum. At fluid pressures above 
and below this specific pressure, evapora- 
tion will be completed in a distance less 
than this maximum channel length. 


On the Evaporation of a Drop of Volatile 
Liquid in High-Temperature Sur- 
roundings, by W. E. Ranz, The Pennsyl- 
vania State University, State College, Pa. 
1954 ASME Annual Meeting paper No. 
54—A-143 (multilithographed; available 
to Oct. 1, 1955). 


Because the general phenomenon is 
one of heat and mass transfer for a 
spherical shape, the evaporation of a 
single drop is of considerable engineering 
interest and has a direct relationship 
with the processes of spray cooling, dry- 
ing, absorption, desorption, humidifica- 
tion, and combustion. The purpose of 
this paper is to add to the extensive litera- 
ture on the subject, a statement of the 
effect of simultaneous mass transfer on the 
rate of heat transfer, clarifying a point 
which in the past has led to many errors 
in interpreting data and in estimating the 
rate of evaporation under extreme condi- 
tions. 

The evaporation of a drop of volatile 
liquid in high-temperature surroundings 
is analyzed in terms of the rate of heat 
transfer. Transfer of heat by mass trans- 
fer and by radiation as well as by 
conduction is taken into account for a 
pseudostationary and steady state with- 
out convection. The flow of cold vapor 
to the surroundings during evaporation 
requires that a considerable amount of 
heat conducted inward be used to warm 
vapor moving outward. This waylay- 
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ing of heat energy results in a significant 
decrease in the apparent rate of heat 
transfer as measured by the rate of evap- 
oration. 

Applications of the theoretical results 
to evaporation and combustion are dis- 
cussed, and an empirical treatment for 
cases of free and forced convection is in- 
dicated. 


The Influence of Curvature on Heat 
Transfer to Incompressible Fluids, 
by Frank Kreith, Assoc. Mem. ASME, Le- 
high University, Bethlehem, Pa. 1954 
ASME Annual Meeting paper No. 54— 
A-55 (multilithographed; to be published 
in Trans. ASME; available to Oct. 1, 1955). 


THERE ate many instances in heat- 
transfer devices where an incompressible 
fluid is heated or cooled while flowing in 
achanrel along a surface which is curved 
in the direction of flow. This paper re- 
ports on a study of the effect of curva- 
ture by comparing heat-transfer coefh- 
cients for fluids, flowing along a heating 
surface of concave curvature in the direc- 
tion of flow with heat-transfer coefficients 
for a convex heating surface and for a flat 
heating surface. 

Using experimental results of wall 
shear and velocity distribution obtained 
by Wattendorf, Nusselt numbers were 
calculated for Reynolds numbers ranging 
from 104 to 10° and Prandtl numbers 
ranging from 0.01 to 100 and for radii of 
curvature ranging from 0.12 to 1.2 ft. 

It was found that the heat-transfer co- 
efficient from a heating surface with a 
concave curvature is considerably higher 
than for a heating surface of the same 
curvature in a convex configuration under 
similar conditions of flow cross-sectional 
area and flow rate. The calculated re- 
sults are in agreement with results from 
heat-transfer experiments using flow 
channels with convex and concave heat- 
ing surfaces in the direction of flow. 


Free-Convection Heat Transfer From a 
Rotating Horizontal Cylinder to Am- 
bient Air With Interferometric Study 


of Flow, by G. A. Etemad, University of 
Buffalo, Buffalo, N. Y. 1954 ASME Annual 
Meeting paper No. 54—A-74 (multilitho- 
gouged to be published in Trans. ASME; 
available to Oct. 1, 1955). 


FREE-CONVECTION heat-transfer correla- 
tion for a rotating horizontal cylinder in 
air was evaluated experimentally for a 
tange of Reynolds numbers from 0 to 
65,400. The stability of flow around the 
rotating cylinder and the transition from 
laminar Couette flow to fully developed 
secondary flow were investigated with 
the aid of a Zehnder-Mach interferom- 
eter. 
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seamless copper tube 


Bokelite end-<ylinder 
Hard-rubber washer 


OouUshan 


extra strong steel pipe 


Test cylinder, 2" extra heavy 
Transite tube for heater 


nut, 3/4" bore, N.F. 12 
Hollow shaft, 1/2" double 13 





No. Description 
7 Ball bearing, 302-KDD 
8 Lock nut & washer, N-02 & W-02 
9 Supporting aluminum plate 
10 Supporting pl y-board box 
u Aluminum disk for bearing support 
Brush assembly 
Slip-ring system 


Details of the copper model construction are shown. The heater consisted of 
No. 22 nichrome wire wound around a threaded transite tube and inserted in the 
copper cylinder. The surface temperature of the cylinder was measured by means 
of thermocouples. The thermocouple wires and the electrical power leads were 
led through the hollow shaft to a brush-and-slip-ring arrangement. 


Two types of cylindrical models were 
used, one of bakelite 2!/2. in. OD with 
nichrome-ribbon surface heaters, the 
other of copper 2/s in. OD internally 
heated. The temperature difference be- 
tween the surface of the test cylinder and 
the ambient air was varied from 8 to 
195 F and the rotational speed of the test 
cylinder was varied from 0 to 5250 rpm. 
Heat-transfer coefficients were calculated 
from observed electrical and temperature 
data, and the heat input to the test sec- 
tion was corrected for radiation and con- 
duction losses. 

A critical Reynolds number, at which 
the Couette flow becomes unstable, was 
cetermined. At Reynolds numbers be- 
low the critical value, the rate of heat 
transfer slightly decreases with the in- 
crease of Reynolds number but is con- 
trolled chiefly by free convection. The 
decrease of Nusselt number in this range 
of Reynolds number is due to the laminar 
Couette flow, which winds the hot air 
of the free-convection chimney around 
the cylinder and increases the effective 
free-convection thermal-boundary-layer 
thickness. At Reynolds numbers above 
the critical value a cellular type of second- 
ary flow develops and the rate of heat 
transfer increases with rotational speed. 
In this range of speed, the effect of free 
convection on heat transfer decreases 
with increase in Reynolds number and, 
for the range of Grashof numbers covered 
in this experiment, it becomes almost 
negligible at Re 8000. The secondary 
flow around the rotating cylinder be- 
comes turbulent at a Reynolds number of 
about 14,500. The transition from lami- 
nar to secondary flow and the transition 
from secondary to turbulent flow occur 
first along the top of the rotating cylinder 
and then spread downward as the Reyn- 
olds number increases. 


The heat-transfer data obtained agree 
well with the experimental results of 
Anderson and Saunders. The experi- 
mental results for the models in the sta- 
tionary state exhibited substantial corre- 
lation with published data. 


Remarks on the Mechanism and Stability 
of Surface-Boiling Heat Transfer, 
by Frank Kreith, Assoc. Mem. ASME, and 
A. S. Foust, Lehigh University, Bethlehem, 
Pa. 1954 ASME Annual Meeting paper No. 
54—A-146 (multilithographed; available 
to Oct. 1, 1955). 


In some recent papers the present state 
of knowledge of nucleate-boiling proc- 
esses has been summarized; tentative sug- 
gestions for correlating and predicting 
heat-transfer rates have been proposed 
and the stability limits of boiling heat 
transfer have been discussed. All of 
these recent developments indicate that 
the key to a better understanding of the 
heat-transfer process with nucleate boil- 
ing is the mechanism of formation and 
the motion of the vapor bubbles. 

It is generally agreed that the large 
heat-transfer coefficients which have been 
obtained with surface boiling are a result 
of the oscillation of bubbling which stirs 
up the laminar boundary layer and so re- 
moves the high thermal resistance of this 
otherwise stagnant liquid film. In order 
to evaluate quantitatively the effect of 
this microconvection caused by the bub- 
ble motion, it is necessary to postulate a 
model suitable for a mathematical de- 
scription. This approach has been par- 
tially successful, but there are some un- 
resolved questions regarding the selection 
and range of applicability of the model. 

The other problem is that of stability 
of boiling heat transfer. When the heat 
flux is increased beyond a certain point 
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or when either the flow rate or the pres- 
sure is decreased below a certain critical 
value, the boiling ceases to be stable and 
so-called “‘burnout’’ of the equipment 
may result. For practical application of 
boiling heat transfer in industrial equip- 
ment, it is of prime importance to pre- 
vent instabilities from occurring 

This paper presents some recent theories 
of nucleate boiling with regard to their 
range of applicability. New criteria for 
the stability limits of boiling heat trans- 
fer are suggested. 


Radiation Analysis by the Network 
Method, by A. K. Oppenheim, Mem. 
ASME, University of California, Berkeley, 
Calif. 1954 ASME Annual Meeting paper 
No. 54—A-75 (multilithographed; availa- 
ble to Oct. 1, 1955). 


Prostems of net radiation transfer in 
enclosures involve proper accounting of 
all the interreflections of radiation beams. 
This is shown to be equivalent to the 
solution of electrical networks made up 
of conductances which are fully deter- 
mined by surface shape factors, reflec- 
tivities, and transmissivities of the sys- 
tem elements. The scope of the analy- 
sis is restricted to diffuse radiation 
within enclosures consisting of gray 
surfaces and containing gray gases. 

The method is applicable to heat 
transfer as well as to illumination prob- 
lems. The network principle can be 
extended to other mechanisms of heat 
transfer and energy transformation. 
This is illustrated by an example of a 
combustion furnace where the radiation 
network is combined with convection 
and combustion networks. 


Effect of Vapor Velocity on Laminar and 
Turbulent Film Condensation, by W. M. 
Rohsenow, Mem. ASME, J. H. Webber, and 
A. T. Ling, Assoc. Mem. ASME, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass. 1954 ASME Annual Meeting 
paper No. 54—A-145 (multilithographed; 
available to Oct. 1, 1955). 


Tue liquid condensate layer (film) on 
vertical plates or tubes under the influence 
of the gravity force flows downward in 
essentially laminar flow over the upper 
part of the surface, but may change to 
turbulent flow over the lower part if the 
condensation rate is sufficiently high. 
Colburn reviewed the results of Kirk- 
bride and developed a correlation equa- 
tion based ona very elementary description 
of the condensate layer which was 
considered to be composed of a laminar 
sublayer and a turbulent outer region. 
The laminar layer was considered to have 
the sole resistance to heat transfer. 
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This type of analysis was extended by 
Carpenter and Colburn to include the 
eftect of vapor shear stress. 

Seban performed an*analysis of the 
turbulent condensate film assuming the 
existence of the “‘universal velocity 
distribution’’ of Prandtl-Nikuradse. 
The calculated results extend over a wide 
range of Prandtl numbers and agree well 
with the empirical results of Colburn in 
the range Npr = 2 to 5. 

This paper presents analyses showing 
the effect on rates of condensation of 
vapor shear stress at the liquid-vapor 
interface. Both laminar and turbulent 
films are considered and are combined 
to give analytical results for the case of 
laminar flow on the upper portion of a 
plate and turbulent flow on the lower 
portion. The analysis of the turbulent 
film is essentially an extension of the 
one presented by Seban. 

The system considered is a vertical flat 
plate with pure saturated vapor condens- 
ing on the plate whose temperature is 
uniform. Flow acceleration and momen- 
tum changes are neglected in the analysis. 
The physical properties are assumed to 
be constant. 


Numerical Solutions for Laminar-Flow 
Heat Transfer in Circular Tubes, 
by W. M. Kays, Mem. ASME, Stanford 
University, Stanford, Calif. 1954 ASME 
Annual Meeting paper No. 54—A-151 
(multilithographed; available to Oct. 1, 
1955). 


Interest in laminar-flow heat transfer 
in tubes has arisen in the past primarily 
in connection with heat-exchanger ap- 
plications involving oils. Current in- 
terest is in high-temperature compact 
heat-exchanger applications where tube 
diameters are less than 1/4 in. and den- 
sities are low. 

Existing solutions for laminar-flow 
heat transfer in a circular tube are gen- 
erally based on the assumption of a fully 
established parabolic velocity profile at 
the point in the tube where heating be- 
gins. For high Prandtl number fluids, 
such as viscous liquids, this idealization 
does not restrict the usefulness of the 
solutions, but in the gas range, near a 
Prandtl number of 1.00, the assumption 
of a fully established velocity profile at 
the tube entrance can, for many applica- 
tions, lead to a considerable error in pre- 
dicted performance. 

The velocity profiles of Langhaar have 
been employed in numerical solutions 
for boundary conditions of constant wall 
temperature, constant wall-to-fluid tem- 
perature difference, and constant heat 
input per unit of tube length. Local 
Nusselt numbers have been evaluated for 


all three cases, and mean Nusselt numbers 
with respect to tube length have been 
evaluated for the first two. 

Experimental data for the cases of 
constant wall temperature and constant 
heat input are shown to be in good agree- 
ment with the numerical solutions, while 
differing substantially from solutions 
based on the parabolic velocity assump- 
tion. 


An Interferometric Study of Free-Con- 
vective Heat Transfer from Enclosed 
Isothermal Surfaces, Part I—Horizon- 
tal Cylinders, Part II—Short Vertical 
Prisms, by C. D. Jones, Assoc. Mem. 
ASME, The Ohio State University, Colum- 
bus, Ohio, and D. J. Masson, Mem. ASME, 
General Electric Company, Schenectady, 
N. Y. 1954 ASME Annual Meeting paper 
No.  $4—A-147 = (multilithographed; 
available to Oct. 1, 1955). 


Wuen any heat-dissipating surface is 
placed in close proximity to an enclosing 
structure, some effect upon the local and 
average free convection may be expected. 
These investigations provide such data 
and correlate them with those of uncon- 
fined surfaces for two typical geometric 
configurations. Because of the basic 
similarity of the subjects and the methods 
of the investigation, the studies of en- 
closed cylinders and prisms are presented 
together. However, since the methods 
of data analysis and correlation differ, 
the paper is divided into two independ- 
ent parts. 

Experimental data and their correla- 
tion by dimensionless parameters are 
presented for an investigation of the 
point and average heat-transfer co- 
efficients on a horizontal, isothermal 
cylinder as affected by the location of 
plane enclosures such as walls, ceilings, 
floors, and corners under free-convec- 
tion conditions. 

Results of an experimental investiga- 
tion of the heat transfer from confined 
vertical surfaces of small height are corre- 
lated on the basis of Grashof number, 
Nusselt number, and the distance between 
the heated and cooled surfaces. Ex- 
pressions are given for point heat transfer 
and average heat transfer by free convec- 
tion. 

Data on the free-convective tempera- 
ture fields in these investigations were 
obtained with a Zehnder-Mach inter- 
ferometer. With this instrument, varia- 
tion of the density of the air surrounding 
the heated object can be detected from 
the shape and spacing of alternately dark 
and light interference bands. In an air 
space of uniform pressure, the density 
variation is produced entirely by con- 
vection and conduction of heat. There- 
fore the light interference bands can be 
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interpreted in terms of temperature by 
the use of the proper transformation 
equations. The field of view of the 
interferometer, as determined by the size 
of the optical plates, is an ellipse with 
axes of 7.44 and 4.50 in. 


Heat Transfer and Temperature Distri- 
bution in Laminar Film Condensation, 
by W. M. Rohsenow, Mem. ASME, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass. 1954 ASME Annual Meeting 
paper No. 54—A-144 (multilithographed; 
available to Oct. 1, 1955). 


Most of the analyses of laminar film 
condensation since Nusselt’s pioneer 
paper have assumed a linear temperature 
distribution within the film. Bromley 
performed an analysis allowing for a 
nonlinear temperature distribution but 
omitting the effect of crossflow within 
the film. His result is in variance with 
the result obtained in this paper. 

The analysis presented attempts to ob- 
tain the correct nonlinear temperature 
distribution and heat-transfer rates in a 
liquid condensate film, which under the 
influence of gravity flows downward in 
essentially laminar flow on vertical plates 
or tubes. In the analysis, it is assumed 
that the vapor is saturated with no non- 
condensable gas present; the wall-surface 
temperature is uniform; there is no appre- 
ciable vapor shear stress existing at the 
liquid-vapor interface; and the physical 
properties of the fluid a*: constant and 
uniform. 


Applied Mechanics 


Bending of Orthogonally Stiffened 
Plates, by W. H. Hoppmann, 2nd, Mem. 
ASME, The Johns Hopkins University, 
Baltimore, Md. 1954 ASME Annual Meet- 
ing paper No. 54—A-31 (in type; to be 
published in the Journal of Applied Mechan- 


ics). 


In this paper the flexure theory for 
plates of orthotropic material is applied 
in the case of orthogonally stiffened 
plates using an experimental method to 
determine plate stiffnesses in bending and 
in twisting. Once these stiffnesses, or 
clastic moduli, have been determined by 
test they may be used in calculating 
bending deflections for plates of identical 
stiffened construction but any given 
boundary conditions. 

As an example, calculated deflections 
of a stiffened circular plate with clamped 
edge are compared with those which were 
determined experimentally. It is also 
demonstrated that the theory can be 
applied to the case of vibration of a 
stiffened plate if, in addition to the 
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orthotropic elastic constants, the weight 
per unit area of the plate is determined. 

Various experimental results show 
considerable promise for use of the pro- 
posed combination of theory and ex- 
perimental method in the analysis of 
both statically and dynamically loaded 
plates with attached stiffeners. 


The Root Section of a Swept Wing—A 
Problem of Plane Elasticity, by B. C. 
Hoskin and J. R. M. Radok, Aeronautical 
Research Laboratories, Department of Sup- 
ply, Melbourne, Australia. 1954 ASME 
Annual Meeting eur No. 54—A=97 (in 
type; to be published in the Journal of 
Applied Mechanics). 


Tue methods of N. I. Muskhelishvili 
are used to obtain the stresses in an ap- 
proximately square plate, subject to 
concentrated forces at two opposite 
corners, acting in the direction of the 
diagonal, and to certain shear-stress 
distributions along the sides. These 
shear-stress distributions have been 
chosen to conform approximately with 
those observed at the corresponding 
boundaries during tests on a 45-deg 
sweptback tube with ribs normal to the 
leading edge. 

Numerical results, involving loading 
parameters, are presented in the form of 
tables and graphs. Use of the numerical 
results is illustrated by application to a 
wing under varying degrees of torsion 
and bending. 


ASME Transactions for 
February, 1955 


The February, 1955, issue of the Transactions 
of the ASME (available at $1 per copy to 
ASME members; $1.50 to nonmembers) con- 
tains the following: 


Determination of the Thermal Conductivity 
of Molten Lithium, by H. A. Webber, David 
Goldstein, and R. C. Fellinger. (53—A-79) 

On the Drilling of Metals—1 Basic Me- 
chanics of the Process, by C. J. Oxford, Jr. 
(53—A-167) 

The Shear Stress in Metal Cutting, by M. C. 
Shaw and Iain Finnie. (53—A-158) 

Piping-Flexibility Analysis, by A. R. C. 
Markl. (53—A-51) 

Elastic Constants and Coefficients of Ther- 
mal Expansion of Piping Materials Proposed 
for 1954 Code for Pressure Piping, by Rudolph 
Michel. (53—A-52) 

In-Plane Bending Properties of Welding 
Elbows, by P. L. Vissat and A. J. Del Buono. 
(53—A-70) 

Viscoelasticity of Polymethyl Methacrylate 
—An Experimental and Analytical Study, by 


J. K. Knowles and A. G. H. Dietz. (53— 


A-100) 

A Novel Cooling Method for Gas Turbines, 
by Edward Burke and G. A. Kemeny. (53— 
A-180) 


The Free-Piston-and-Turbine Compound En- 
gine—A Cycle Analysis, by A. L. London. 
(53—A-212) 

Kinetic Theory of Evaporation Rates of 
Liquids, by E. F. Lype. (53—A-134) 

Pulsation Absorbers for Reciprocating 
Pumps, by E. G. Chilton and L. R. Handley. 
(53—A-81) 

Pulsating-Flow Measurement—A Literature 
Survey, by A. K. Oppenheim and E. G. 
Chilton. (53—A-157) 
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Power-Transmission Gears 
Comment by Spencer Bowman! 


As in the author’s case,” we are con- 
stantly striving to produce more effective 
machinery, and in many cases, size limi- 
tations have already been reached. Our 
next and only move with existing metal- 
lurgy is to increase over-all efficiency and 
by all means establish a better means of 
predetermining the capacity of all me- 
chanical equipment. 


Dependability 


Dependability of a product in a great 
number of cases is increased by the use of 
precision-ground gears. 

By the use of precision gears, it is pos- 
sible to design even a bevel gear with 
total interchangeability without the use 
of shims or other adjustments. 


Efficiency 


The mechanical efficiency of a ground 
tooth profile is so far superior to a cut 
gear that if many meshes are involved 
less horsepower is required to do the same 
amount of work, because the horsepower 
transmitted is a function of the relation- 
ship between input horsepower and ac- 
tual horsepower going into work. This 
has been particularly important in deep 
mining equipment where horsepower is 
always insufficient and where, if we had 
five times as much as we have at this time, 
we still would only be reaching a closer 
optimum. This advantage is realized 
every hour the machine is in operation. 


Error in Action 


Gears with great errors in action also 
have great surging at the pitch line 
velocitywise. This surging power in- 
duces cyclic stress pulsations on the gear- 
ing train and also materially affects the 





1In charge of Coal Mining Machinery, Re- 
search Development, Cleveland Rock Drill 
Division, Westinghouse Air Brake Company, 
Cleveland, Ohio. 

2 ‘Manufacturing Methods of Power-Trans- 
mission Gears and Their Influence on Design 
Considerations,"" by D. W. Botstiber, Mr- 
CHANICAL ENGINEERING, vol. 76, September, 
1954, pp. 735-738. 
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Including Letters From Readers on Miscellaneous Subjects 


efficiency of the over-all mechanism, par- 
ticularly in the higher speed ranges. 
The efficiency referred to is the differ- 
ence between the actual horsepower de- 
veloped and the actual horsepower going 
into work. It appears that the most 
practical conclusion, efficiencywise, is 
determined by theoretical means, as a 
practical determination of energy going 
into work is very difficult to measure 
even with most modern instrumentation. 


Manufacturing 


Except for slight additional material 
cost, the cost of manufacturing a preci- 
sion gear is not as exaggerated as one 
might first believe. Preparing the blank 
is quite comparable to commercial gear- 
ing and induces no particular cost above 
that of commercial standards. 

In steel gears heat-treatment is, of 
course, the primary consideration and 
consummate care should be taken in 
order to get the most from a given gear. 
This expenditure in the case of carburized 
gears allows a percentage of stress in- 
crease which proportionately carries more 
than its share of the cost burden. 


Grinding 


The grinding process provides more 
uniform load distribution, as well as a 
smoothness of operation difficult to 
attain with even the finest cut gears 
available. It must be pointed out, how- 
ever, that grinding operations must be 
performed properly in order to prevent 
grinding checks and cracks, particularly 
in the root fillet. 

When incorporating the carburized- 
and-ground-gear technique, all the ad- 
vantages of this system should be taken 
into consideration. A few of the many 
advantages, particularly in the spur gear 
and straight-tooth bevel gear, are listed 
as follows: 


1 A stronger product, in a smaller 
space, with less weight. 

2 Total interchangeability. 

3 Greater dependability in a greater 
percentage of the products produced. 

4 Fewer problems resulting from ele- 
vated temperatures. 

5 Far greater mechanical efficiency. 

6 Gearing that is far more quiet. 


7 Less over-all shipping cost with less 
material-handling cost. 

8 Greater life expectancy on bearings, 
keys, splines, etc. 

9 Smaller surrounding housings, 
structures, etc. 


Comment by Leo Kingston? 


The author is to be congratulated on an 
excellent and very interesting paper. It 
is gratifying to see ideas expressed that 
are known and accepted in the aircraft 
industry, yet are not sufficiently appre- 
ciated in the general mechanical industry. 

Of significance are the comparisons of 
sizes between equally accurate cut gears, 
of carburized ground gears, and car- 
burized ground planetaries. The tre- 
mendous weighisaving that can be 
accomplished is not generally realized. 

We in the aircraft industry have to 
meet the most exacting requirements as 
to accuracy and physical characteristics 
of gears. Therefore our suppliers of 
gears and gear drives in many cases had 
to improve their equipment, their meth- 
ods, and their quality control before their 
gears became acceptable. However, 
many gear manufacturers attempt to pro- 
duce gears to the designs and speci- 
fications of their customers with the 
limitations imposed by out-of-date 
equipment. 

Aircraft gearing presents an_ ever- 
increasing volume of business for those 
manufacturers who are willing to learn 
and to accept the burden of quality re- 
quirements in excess of present industrial 
standards. 

Already, designers of high-powered 
aircraft drives are limited by lack of 
availability of adequate gear-grinding 
equipment of large PD capacities. It is 
hoped that publications of this challeng- 
ing nature will be a spur to awaken the 
broad genius of American industry. 


Comment by H. J. Zimmermann‘ 


The information given in this papet 
should serve to call attention to major 
design advantages obtained by methods 





3 Senior Staff Design Engineer, Piasecki 
Helicopter Company, Morton, Pa. 

4 Senior Development Engineer, The Frank- 
lin Institute Laboratories of Research and 
Development, Philadelphia, Pa. 
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which by themselves are known, but 
have not been applied in the past, at 
least not to any significant extent. 

Carburized gears are standard in the 
automotive industry. In fact, modern 
cars and trucks would be completely im- 
possible without carburized gears. These 
gears are small, and distortion in process- 
ing is not enough to make grinding 
necessary. 


Aircraft Drives 


In aircraft drives, ranging from 100 to 
2000 hp, with output speeds from 3000 
down to 150 rpm, together with most 
stringent requirements for reduction of 
size and weight, the physical charac- 
teristics of carburized gears are a neces- 
sity. Accuracy requirements are such 
that grinding is imperative. American 
aircraft industry has been highly pro- 
gressive in adopting latest gear-manu- 
facturing methods. The aircraft indus- 
try thus has created a special gear in- 
dustry with manufacturing standards and 
engineering considerations all its own. 


Industrial and Marine Gears 


In contrast with this, the makers of 
industrial and marine gears in the United 
States seem to adhere tenaciously to the 
old traditional methods. Obtaining a 
carburized and ground gear of more than 
10 in. PD is almost impossible. Yet, in- 
vestigations of foreign gear developments 
show that new European merchant and 
naval vessels use carburized and ground 
gears predominantly. The result is a 
substantial gain in available space within 
the hull and increased freedom of ar- 
rangement in design. The reduction in 
volume and weight of a drive with 
ground gears is followed by a reduction 
in cost, which greatly exceeds the addi- 
tional cost of grinding. Why then, in 
view of the outstanding advantages of 
ground gears, is gear grinding not more 
universally adopted? The writer believes 
it is not so much the cost of grinding 
as it is the cost of grinding equipment. 

The author's paper should be encourag- 
ing to the gear industry, and he should be 
commended for his contribution toward 
the breaking of the conservatism which 
hampers progress of our industrial and 
Marine gear industries. 


Comment by Louis Manning® 


This paper effectively portrays the 
means by which gear drives may be re- 
duced to minimum size by selection of 
Proper materials and manufacturing 
methods. 





* Head, Field Service Section, Goodyear 
Aircraft Corporation, Akron, Ohio. 
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However, minimum-size gear trains are 
not always governed by gear strength 
alone and it would be well to mention 
some of the other possible restrictions 
which may rule in favor of the larger 
gears in a few special cases. The most 
important of these may be the added 
complexity of adequate lubrication and 
cooling systems. 


Lubrication 


An oil-pressure jet to each gear mesh 
is ordinarily required for highly loaded 
gears, whereas the more lightly 
loaded larger gear may be lubricated 
satisfactorily by churning through a wet 
sump. In providing this pressure-lubri- 
cation system, it is necessary to compli- 
cate the basically smaller gear train with 
at least one pair of accessory-drive gears, 
a lubricating pump, and extra plumbing. 

If the smaller gearbox results in defi 
cient heat dissipation, a radiator or heat 
exchanger must be provided. In most 
applications, this in turn demands the 
use of a fan or coolant pump with more 
gears to drive them. This does not mean 
that the smaller gear train is ruled out 
economically but only that a more careful 
study is required with possibly some 
compromise in absolute minimums. 


Gear Size 


Use of the smallest possible gears may 
also crowd the geometry to such an ex- 
tent that it is not possible to install bear- 
ings with adequate load-carrying capac- 
ity. It is always a great temptation to 
use marginal bearings in order to utilize 
smaller gears but the experienced de- 
signer will provide the necessary space 
with larger gears. In some cases, even 
the previously marginal bearings then 
become of adequate capacity as a result 
of reduced gear-tooth loads achieved by 
slight increase in pitch diameter. 

The writer essentially agrees that a 
carburized and ground-gear train can 
compete economically with cut gears 
but wishes to point out that the compli- 
cations mentioned also should be con- 
sidered before reaching a final verdict. 


Of the photographs in the article by 
D. W. Botstiber—Manufacturing Meth- 
ods of Power-Transmission Gears and 
Their Influence on Design Considera- 
tions—Figs. 6 and 7 were obtained 
through the courtesy of Messrs. W. H. 
Allen & Sons Ltd., Bedford, England, 
and represent Allen-Stoeckicht Gears 
as manufactured under the terms of 
a Licensing Agreement between W. H. 
Allen & Sons Ltd. and Mr. Wilhelm 
Stoeckicht of Munich, Germany, 


Challenge in 
Engineering Education 


To THE Epitor: 

Two excellent papers in MecHant- 
caAL ENGINEERING for November, 1954, 
point up the challenge in engineer- 
ing education today. Dr. M. H. Trytten 
reviews the exponential expansion in 
quantity, quality, scope, and intensity 
of ‘‘Engineering Education in Russia." 
The proportion of the total resources de- 
voted to education in the USSR seems 
higher than in the U. S., except on the 
local level. Moreover, in the area of 
graduate degrees (upon whose recipients 
we much depend for impinging on the 
frontiers of knowledge) the number of 
candidates and their collective abilities 
must be nearly equal. 


Existing Basic Conflicts 


No more concise and clear presentation 
of the ‘‘Basic Conflicts in Engineering 
Education’ in this country than the 
article by Dr. Arthur Bronwell has ap- 
peared recently. Not only the educators, 
but the people of the nation, are con- 
fronted by a whole concatenation of un- 
happy circumstances brewing to dimin- 
ish the effectiveness of engineering educa- 
tion. A few might be mentioned: In- 
creased percentage of high-school gradu- 
ates attempting to enter engineering 
curricula with poor preparation in sec- 
ondary-school mathematics, physics, and 
chemistry; pressure on engineering facul- 
ties to include more cultural and broad- 
ening subjects in the curricula; an obvi- 
ous necessity for additional fundamental 
courses in mathematics and the basic 
sciences; a desire to incorporate new 
theories, ideas, and techniques into ad- 
vanced design courses; the difficulty of 
recruiting top-notch professorial staffs 
on the budgets available, and a policy of 
the national Selective Service system 
which prevents proper utilization of 
young engineering talent where it is 
urgently needed. But not all of the 
foregoing distractions to engineering are 
inherently bad by themselves. Just 
recently the National Council for the 
Social Studies was told® that as many as 
65 per cent of our high-school students 
have not had a course in world geography 
or world history. And there are other 
desirable subjects contributing to good 
citizenship which high schools need to 
offer. But these combinations of ac- 
ceptable individual goals will not al- 
ways lead to an effective program in en- 
gineering. 





6 See editorial in The New York Times, Sun- 
day, Nov. 28, 1954. 
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What should be done about the situa- 
tion was wisely omitted from their 
papers by Dr. Trytten and Dr. Bronwell. 
However, the engineer is accustomed to 
making decisions about design, produc- 
tion, or management even though he 
does not have all the facts. His judg- 
ment reflects his training and experience 
and enables him to project ahead and 
come up with a reasonable answer. He 
cannot wait until all is known about the 
loads and stresses, or the cost and produc- 
tion. Likewise, technology cannot wait 
until these basic conflicts have been ad- 
judicated, nor can it expect a national 
policy on education, as has been estab- 
lished in Russia. 


Questions That Need Answers 


The engineering colleges need to get 
together and agree on a policy to im- 
prove education and present a united 
front to future students and industrial 
employers. Some of the questions which 
need answers are: (a) Shall admission 
requirements be raised, thus severely 
limiting enrollment? (4) Shall admission 
be conditioned only upon passing en- 
trance examinations, thus encouraging 
the examination-passing attitude rather 
than the learning? (¢) Shall we require 


one or two years of pre-engineering in 
liberal arts with (or without) a major in 
basic sciences, as is now done in other 
professional colleges, viz., law, dentis- 
try, medicine, veterinary medicine, phar- 
macy, etc.2 (@) Shall we curtail in- 
struction in engineering subjects, trim 
our courses to the available length of 
curricula, and stick to bare fundamentals 
at a time when scientific technology is 
rapidly expanding? (¢) Shall we cut 
fundamentals and teach formula routines, 
approaching the technical-institute phil- 
osophy? (f) Shall we consider the essen- 
tials of engineering for future engineers 
and increase the length of engineering 
curricula beyond four years to fit the 
requirements of subject matter, as has 
been done in other professions? 

There are many objections to most of 
the foregoing alternatives, but under 
(Cf) the engineering colleges would con- 
trol the educational program and could 
plan a co-ordinated sequence of studies 
and integrate the courses to satisfy the 
future needs of the nation. 


Samuel B. Folk.’ 





7 Professor of Engineering Mechanics, The 
Ohio State University, Columbus, Ohio. 
Mem. ASME. 


Reviews of Books 





Comment by E. C. Koerper® 


The timely paper by Dr. M. H. Tryt- 
ten is partial recognition of where we 
stand in the international race for techni- 
cal supremacy. Trained manpower is the 
most critical factor involved. 

Trends determine historical events. 
Where will we stand five or ten years 
from now? 

The implications are deep because 
they bring into sharp focus the hazy and 
indifferent approach, we, as a nation, 
have had on the following problems; 
these are all vital to both our successful 
peacetime and wartime operation: 

i Selecting and aiding outstanding 
students for higher education. 

2 Deferment of such students from 
military service. 

3 Better utilization of trained profes- 
sional men. 

4 Graduate more technicians—we get 
less than 1/25 of those we need. 

5 Better utilization of technicians. 


Engineers are in the best position to see 
this situation clearly. It is, therefore, 
our responsibility to start working 
aggressively toward correcting it. 





8 Technical Director, E. C. Koerper Associ- 
ates, Milwaukee, Wis. Assoc. Mem. ASME. 





Strength and Resistance 
of Metals 


SrrENGTH AND Resistance oF Merats. By 
John M. Lessells. John Wiley & Sons, Inc., 
New York, N. Y.; Chapman & Hall, Ltd., 
London, England, 1954. Cloth, 6 X 9 in., 
xiv and 450 pp., 220 illus., $10. 


Reviewed by T. J. Dolan’ 


THE PRINCIPAL purpose intended for 
this volume on the strength of metals was 
to provide advanced undergraduate and 
graduate students, as well as design engi- 
neers, with factual information and ra- 
tional knowledge of the behavior of 
metals under stress. The text is liberally 
dispersed with references to the major 
source material from which the condi- 





1 Head, Department of Theoretical and 
ag Mechanics, University of Illinois, 
Urbana, Ill. Mem. ASME. 
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And Notes on Books Received 


tions and behavior patterns have been 
summarized by the author. Many read- 
ers will find some of these old in years, 
but the author has selected with care to 
include outstanding contributions rather 
than the latest references in each portion 
of the subject matter. The majority of 
the discussions center upon the behavior 
of steel as the primary metal used in engi- 
neering products, though mention is 
made of nonferrous alloys and cast iron 
under conditions for which their behavior 
is markedly different from that of steel. 
In expressing formulas for comparing 
stresses and strains with mechanical 
behavior, the author has limited the dis- 
cussions to simple formulas in mechanics. 
The principal concepts are those of the 
observed material behavior rather than 
the hypothetical or analytical approach. 

Particular emphasis is placed upon the 
subject of fatigue in metals, to which the 





in Engineering Societies Library 


author attributes the majority of failures 
of engineering components, though other 
types of failure such as creep and frac- 
ture at elevated temperatures, and brittle 
fracture at low temperature are also given 
due attention. 

The first two chapters cover the tensile 
test not only as an acceptance criterion 
but also discuss the newer concepts of 
‘‘true’’ stress-strain characteristics, effect 
of testing speed, and significance of the 
data to designers. The effects of over- 
strain, cold working, hysteresis, and 
residual stresses on metals are appraised 
in detail. Chapter 3 covers both short- 
time and long-time high-temperature 
tests and the utilization of creep data in 
engineering design. Chapter 4 outlines 
the various types of hardness measuring 
equipment and its importance as an in- 
spection tool. Chapter 5 covers the 
behavior of metals under impact loading 
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with single-blow and repeated-blow tests 
and the development of brittle fracture 
below the transition temperature range. 
Chapters 6, 7, and 8 discuss the numerous 
controlling factors influencing the fatigue 
strength of metals such as specimen 
geometry, environment, types of stressing 
action, and range of stress. Fractures 
and failure phenomena are described in 
detail. 

Chapter 9 develops the concepts of 
strain hysteresis and damping capacity, 
and chapter 10 covers the general features 
and nature of mechanical wear, surface 
fatigue, and the significance of wear test- 
ing methods. Chapter 11 includes a brief 
summary of the theories of strength from 
the viewpoint of the state of stress pro- 
ducing inelastic deformation and the cor- 
responding allowable working stresses 
(with factors governing their selection) 
for various conditions met in service. 
Several tables of typical mechanical 
properties of commonly used structural 
materials are included as a guide in select- 
ing working stresses. Numerous prob- 
lems on all phases of the subject are 
placed at the end of the book for use by 
students. 

The author has done a commendable 
job in attempting to summarize the state 
of knowledge of material behavior to 
enable the designer to dispense with 
empirical formulas and employ rational 
methods. The author has been careful to 
point out the significance to the engineer 
and methods of utilization of the various 
mechanical properties obtained from 
laboratory investigations. The specialist 
in the field may be disappointed at not 
finding exact methods for solution of the 
more complex problems such as cumula- 
tive damage in fatigue, or for creep under 
combined stress, and so on. In many 
instances for which the knowledge of 
material behavior is not exact, one must 
still rely upon a combination of theory 
and experiment for most reliable and 
economical design. The advanced engi- 
Meeting student or the young engineer 
will find the book well adapted to bring- 
ing him up to date on the facts known 
about the mechanical-strength properties 
of metals. 


Books Received in Library... 


Conveyors AND Retateo Equipment. By 
Wilbur G. Hudson. John Wiley & Sons, Inc., 
New York, N. Y., third edition, 1954. 524 P., 
9'/; X 6 in., bound. $9. This comprehen- 
sive treatment of materials handling describes 
the application of a wide variety of equipment 
and analyzes the effectiveness of the several 
kinds. It provides a guide to the factors 
which must be considered when buying, 
Operating, and maintaining conveyors and 
other devices. New material is included on 
dust-explosion hazards, pneumatic conveying, 
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hydraulic transportation of coal in pipe lines, 
and a number of other subjects. 


DrsiGN AND ANALYsIS OF INDUSTRIAL 
ExperiMENTs. Edited by Owen L. Davies. 
Hafner Publishing Company, New York, 
N. Y., 1954. 636 p. 10 X 6!/2 in., 
bound. $10. A sequel to the editor's ‘‘Statis- 
tical Methods in Research and Production"’ 
(1947), this book applies some of the simpler 
techniques discussed in its predecessor to the 
arrangement of items comprising a complex 
experiment and to the analysis of results. 
Problems considered include planning simple 
comparative experiments, sequentia! testing, 
factorial experiments, and determination of 
optimum conditions. Experimental methods 
are not dealt with. Although the numerous 
examples given are drawn exclusively from the 
chemical industry, basic principles are ex- 
= in general terms applicable in other 
fields. 


ENGINEERING CyserNeTics. By H. S&S. 
Tsien. McGraw-Hill Book Company, Inc., 
New York, N. Y., 1954. 289 p., 91/4 X 61/4 
in., bound. $6.50. This study, presented on 
the mathematical level of the research engi- 
neer, is concerned with the parts of cybernetics 
which have direct engineering applications in 
designing controlled or guided systems. The 
emphasis is on theoretical analysis and on the 
principles underlying different areas of practice 
rather than on the design and construction of 
components. Some of the topics treated are 
noninteracting controls of many variable 
systems, nonlinear servomechanisms, control 
design by perturbation theory, noise filtering, 
and theory of error control. 


Dynamics. Volume 3. 
Steam Turbines. Volume 4. Internal Com- 
bustion Engines. By C. B. Biezeno and R. 
Grammel. Translated by E. F. Winter and 
H. A. Havemann. Blackie & Son Ltd., 
Glasgow, Scotland, 1954. 264 p., 282 p., 
101/, X 71/, in., bound. 40s, 50s. These 
are the first volumes to be published of a pro- 
jected four-volume translation of the authors’ 
‘Technische Dynamik’’ (1953), which, as a 
whole, deals with some of the more difficult 
problems encountered by practical designers 
and research engineers. Of the present vol- 
umes, volume three discusses in detail various 
problems relating to rotating disks, turbine 
blades, and critical speeds of rotation. Vol- 
ume four covers inertia forces, power smooth- 
ing, and torsional vibrations. 
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Feepspack Controu Systems. By Gilbert 
Howard Fett. Prentice-Hall, Inc., New York, 
N. Y., 1954. 361 p., 85/s X 57/s in., bound. 
$10. An introduction to the subject for 
advanced students and for practicing engineers 
seeking a basic understanding of the field. 
The equations of components are developed, 
and separate chapters are devoted to steady- 
state and transient solutions, the Nyquist 
criterion for stability, and stability diagrams. 
Concluding chapters deal with complex and 
nonlinear systems. Chapter bibliographies 
are included. 


Frurip Dynamics or Jets. By Shih-I Pai. 
D. Van Nostrand Company, Inc., New York, 
N. Y., 1954. 227 p., 9!/s & 61/4 in., bound. 
$5. Intended for advanced students and re- 
search workers, this book presents experi- 
mental and theoretical data on the steady flow 
of a jet of gas, issuing from a nozzle into the 
surrounding stream at rest or in uniform 
motion. Included is discussion of flow in the 
potential core, and in the mixing region of a 
jet of gas, and of laminar flow for jets of both 
incompressible and compressible fluids. Theo- 





retical methods treated are also applicable to 
the study of wakes and cavitation. Refer- 
ences are listed after each chapter. 


Inpustriat Design. By Harold Van Doren. 
McGraw-Hill Book Company, Inc., New 
York, N. Y., second edition, 1954. 379 
p., 10'/s X 77/s in., bound. $6.50. This 
book is aimed at the young person choosing a 
vocation and also at engineers, draftsmen, and 
others with design problems to solve. It 
outlines the principles, techniques, and proce- 
dures to be followed in analyzing, creating, 
and developing products for mass manufac- 
ture, including consumer goods, capital goods, 
commercial or service equipment, and trans- 
portation equipment. New chapters have 
been added on predesign research, independent 
analysis, merchandising, and testing consumer 
reaction to a proposed design. 


INTRODUCTION TO THEORETICAL MECHANICS. 
By Robert A. Becker. McGraw-Hill Book 
Company, Inc., New York, N. Y., 1954. 
420 p., 9!/s X 61/4 in., bound. $8. Some 
special features of this textbook for physics 
majors and graduate students are brief mention 
of nonlinear systems in connection with the 
study of oscillatory motion in one dimension, 
discussion of the equation of motion for a body 
in which the mass is varying, and extended 
treatment of general rigid-body rotations in 
space. Newtonian mechanics are emphasized 
except in the last three chapters in which gen- 
eral co-ordinate methods are introduced. 


MacuineE Desicn. By Vladimir L. Maleev 
and James B. Hartman. International Text- 
book Company, Scranton, Pa., third edition, 
1954. 706 p., 91/2 X 6!/;in., bound. $8.50. 
The six main divisions of this text deal with 
stresses and materials, manufacture of ma- 
chine parts, fastenings, details for handling 
fluids, hoisting machinery, and power-trans- 
mission machinery. Coverage has been ex- 
tended to include developments in many fields, 
including the unified screw-thread system, 
new fastening devices, involute splines, and 
new materials such as ductile iron and various 
aluminum alloys. Two new chapters have 
been added to the section on manufacturing 
processes. 


MANUPACTURE AND APPLICATION OF Lusri- 
caTinG Greases. By C. J. Boner. Reinhold 
Publishing Corporation, New York, N. Y., 
1954. 977p., 91/4 X 6!/,in., bound. $18.50. 
A comprehensive study covering the structure 
of lubricating greases; raw materials, proc- 
esses, and equipment for manufacture; and 
the various greases derived from each type of 
thickening agent, such as aluminum, barium, 
calcium, and lithium soaps, nonsoap agents, 
etc. Separate chapters are devoted to analy- 
sis, testing, applications, and future trends 
of the industry. The extensive bibliographies 
given at the end of each chapter include, for 
the most part, references since 1937. 


Ort in tHE Mippie East. By Stevhen 
Hemsley Longrigg. Oxford University Press, 
New York, N. Y., 1954. 305 P:s 83/4 XK 53/4 
in., bound. $4. The major part of this 
historical and descriptive account of the dis- 
covery and exploitation of oil in Persia and 
the Arabian territories is devoted to the ac- 
tivities of American and other companies 
since the first world war. Both the practical 
operations of en discovery, field 
development, production, transportation, and 
refining are recorded and the relations between 
governments, peoples, and the companies 
described. Appendixes give statistical and 
other information on production, companies, 
etc., and maps of fields, drilling sites, and 
pipe lines are included. 
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Prysicat Propgrties or Sotip Mareriats. 
By C. Zwikker. Interscience Publishers, 
Inc., New York, N. Y., 1954. 300 p., 98/4 X 
6'/, in., bound. $8.75. In this attempt to 
summarize the entire field of solid-state physics 
in a single volume, coverage ranges from prob- 
lems such as mechanics and heat, which date 
back many years, to such problems as electronic 
proverties, which are still in a stage of de- 
velopment. For each topic a résumé of the 
theoretical foundations is given, and present 
knowledge is reviewed up to the point where 
applications can be suggested. The MKS 
system of units is used throughout, and tables 
of conversion factors and other data are 
appended. 

ProritasLe SMart PLtant MANAGEMENT. 
By Malcolm H. Gotterer. Conover-Mast 
Publications, Inc., New York, N.Y., 1954. 
318 p., 81/4 X 53/4 in., bound. $5.50. A 
book of basic principles intended for the man- 
ager of small or malinednel plant. Ie will 
be useful to those planning a cost-reduction 
or management-development program, and to 
those who must supervise the work of em- 
ployed specialists, or who wish to acquire a 
general seer od of scientific management. 
Concisely dealt with are plant layout, produc- 
tion control, manpower management, job 
evaluation, cost control, and other phases of 
the subject. 


Rapiant Heatinc. Including Cooling and 
Heat-pump Applications. By Richard Wool- 
sey Shoemaker. McGraw-Hill Book Com- 
pany, Inc., New York, N. Y., second edition, 
1954. 346 p., 9'/s X 6'/4 in., bound. $7. 
Of interest to contractors, heating engineers, 
and architects, this book, somewhat enlarged 
in the second edition, contains data on applica- 
tions, design, and installations for private 
homes, factories, and public buildings. Also 
treated are radiant heating for snow melting, 
heating of swimming pools, use of the heat 
pump, and heating by direct use of electricity. 
Operating and installation costs are discussed. 


Some Basic Prosiems or THE MATHEMATICAL 
Tueory or Exvasticity. By N. I. Muskhelish- 
vili. Translated by J. R. M. Radok. P. 
Noordhoff, Ltd., Groningen, Holland, third 
edition, 1953. 704 p., 91/4 X 6'/, in., bound. 
38Fl. In a foreword, I. S. Sokolnihoff de- 
scribes this book as one of the most significant 
contributions to the subject since Love's 
“‘Treatise."" The main topics treated are 
fundamental equations of an elastic body; 
general formulas of the plane theory of elas- 
ticity; solution of plane-theory problems by 
power series; Cauchy integrals and their ap- 
plication to the solution of boundary problems; 
solution of the boundary of the plane theory by 
reduction to the problem of linear relationship; 
and extension, torsion, and bending of bars. 
The translator has supplied a subject index and 
an author's index to the original list of refer- 
ences. 


Time-Saver Sranparps. An _ Architec- 
tural Record Book. F. W. Dodge Corpora- 
tion, New York, N. Y., third edition, 1954. 
888 p., 11'/; X 83/4 in.,, bound. $12.50. 
Essential information for architectural draft- 
ing, designing, and specification writing is 
presented in this manual in condensed graphic 
style. The six sections provide readily 
usable information on office practice, structural 
design, residential and nonresidential design 
elements, site planning, Jandscaping, and 
building materials and equipment. Some of 
the material in the previous edition has been 
eliminated and more than a hundred pages 
have been added. 


TWINNING AND Drrrusiontess TRANSPOR- 
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MATIONS IN Metats. By E. O. Hall. Butter- 
worths Scientific Publications, London, — 
land, 1954. 181 p., 8"/s X 5°/s in., bound. 
30s. The major part of the book is devoted to 
the cpeniiaguale of twirming, twin-forma- 
tion theories, and the formation of twins by 
heat-treatment and under stress. One chapter 
covers diffusionless transformations, and there 
are introductory chapters dealing with ele- 
mentary crystallography, stereographic pro- 
jection, and the growing of single crystals. 
References are listed after each chapter. 





Der Uxrrascuatt. Und Seine Anwendung 
in Wissenschaft und Technik. By Ludwig 
Bergmann. S. Hirzel Verlag, Ziirich, Switzer- 
land, second edition, 1954. 1114p.,9 X 6in., 
bound. 72 Sw.Fr. This monograph is a 
comprehensive review of the current state of 
ultrasonics research. A new chapter on the 
physics of sound has been added at the be- 
ginning of the present edition and many chap- 
ters have been revised or rewritten to incor- 
porate new material. The bibliography now 
consists of over 5000 references. 


ASME BOILER AND PRESSURE VESSEL CODE 





Interpretations 


Tue Boiler and Pressure Vessel Com- 
mittee meets monthly to consider 
“‘Cases’’ where users have found diffi- 
culty in interpreting the Code. These 
pass through the following procedure: 
(1) Inquiries are submitted by letter to 
the Secretary of the Boiler and Pressure 
Vessel Committee, ASME, 29 West 39th 
Street, New York 18, N. Y.; (2) Copies 
are distributed to Committee members for 
study; (3) At the next Committee meet- 
ing interpretations are formulated to be 
submitted to the ASME Board on Codes 
and Standards, authorized by the Council 
of the Society to pass upon them; (4) 
They are submitted to the Board for 
action; (5) Those which are approved 
are sent to the inquirers and are published 
in MecHANICAL ENGINEERING. 

(The following Case Interpretations 
were formulated at the Committee meet- 
ing December 10, 1954, and approved by 
the Board on February 2, 1955.) 


Case No. 1173-1 (ReopenepD) 
(Special Ruling) 


In the Reply, Par. (9), revise the bolt- 
ing stresses as follows: 


100 200 300 400 50 600 650 


11200 10000 9800 9100 8800 8300 8300 


Case No. 1196 
(Special Ruling) 

Inquiry: May aluminum bronze alloy 
9A of ASTM Specification B 148-52 be 
used in the construction of vessels under 
the requirements of Section VIII of the 
Code, when it is centrifugally cast in 
accordance with ASTM Specification 
B 271-52T and meets the following re- 
quirements for mechanical properties? 

The minimum tensile requirements con- 
form to the following: 


Tensile Strength 80,000 psi 
Yield Strength at 0.5 per 

cent elongation under 

load 29,000 psi 
Elongation in 2 in. 30 per cent 


Reply: It is the opinion of the Com- 
mittee that the material specified in the 
Inquiry may be used in the construction 
of unfired pressure vessels under the rules 
of Section VIII provided the following 
additional requirements are complied 
with: 

(1) The maximum allowable stress 
values shall be those given in Table 1. 

(2) Welding procedures and welders 
shall be qualified in accordance with Sec- 
tion IX, Part B. Separate qualifications 
are required for this material since it is 
not listed in Table QN-11.1. 

(3) The requirements in Par. UNF-65 
shall apply to low-temperature operation. 


CASE NO. 1196—TABLE 1 MAXIMUM 
ALLOWABLE STRESS VALUES 


Metal Temp Allowable 
Not Exceeding Stress Value, 
Deg F Psi 
150 17,000 
250 14,300 
300 14,000 
350 13,700 
400 13,600 
450 13,500 
500 13,000 


Note: The allowable design stresses 
are subject to a casting factor as per Pars 
UNF-8 and UG-24. 


NONMANDATORY APPENDIX 


(1) Since this alloy will be employed 
in the processing or storage of corrosive 
liquids or gases, care should be exercised 
that the design considers the corrosion 
possibilities. All crevices where acccler- 
ated local attack may occur should be 
filled or sealed by fusion welding. These 
crevices usually are found behind backing 
strips, lap joints, or riveted joints. 

(2) It is expected that vessels or parts 
thereof constructed from the above cast 
materials will be employed in the process- 
ing or storage of corrosive liquids of 
gases. The selection of materials as being 
suitable in a specific application shall be 
the responsibility of the user. 

(3) The determination of corrosion al- 
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lowances is not covered by these rules. 
It is recommended that users assure them- 
selves by appropriate tests or otherwise 
that the alloy is suitable for the service 
intended. 

(4) The acceleration of corrosion by 
the presence of internal stresses or failure 
by stress corrosion should be considered 
by the user. Where service data are not 
available it is recommended that a suita- 
ble thermal treatment be employed after 
fabrication has been completed. This 
treatment includes a furnace anneal, when 
practical, at a temperature of 1150 F for a 
period of 1 to 11/2 hours at temperature. 
Air cooling from the furnace tempera- 
ture is completely satisfactory. 


Case No. 1197 
(Special Ruling) 


Inquiry: In view of the recent change 
in Appendix Q which permits the same 
policy for determining bolting stresses for 
nonferrous materials as is now in effect 
for ferrous materials, what design stresses 
mav be used in place of those now appear- 
ing in Table UNF-23? 

Reply: It is the opinion of the Code 
Committee that the bolting stresses in 
the accompanying table may be used in 
place of those now in Table UNF-23. 


Case No. 1200 


(Special Ruling) 


Inquiry: May wrought-iron plates 
meeting the requirements of ASTM Speci- 
fication A-42-52T be used in the construc- 
tion of unfired pressure vessels under the 
tules of the 1952 Edition of Section VIII of 
the ASME Boiler and Pressure Vessel 
Code? 

Reply: It is the opinion of the Commit- 
tee that this material may be used for un- 
fired pressure vessels under the provisions 
of the 1952 Edition of Section VIII with 
the following limitations and additional 
requirements: 


(1) Each plate shall be stamped with 
the maker’s brand or name, the ASTM 
specification number, the minimum speci- 
fied tensile strength of 39,000 psi, the 
minimum clongation in 8 in., and the lot 
number or test-identification number. 

(2) The maximum allowable stress 
value shall be 9750 psi. 

(3) The maximum metal temperature 
in vessel operation shall be 650 F. 

(4) The mill-test reports shall show 
the tensile strength and elongation both 
longitudinally and transversely. 

(5) (4) Special forming plate shall 

meet the requirements of Section IX of 

the Code except that the guided bend- 
test specimen shall be machined on the 
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compression side to a thickness of 
3/,¢in. but shall be bent in the standard 
guided bend-test jig for specimens *’s 
in. thick. 

(6) Standard plate shall meet the 
requirements of Section IX of the Code 
except that the guided bend-test speci- 
mens shall be made with the welds 
perpendicular to, and the direction of 
bending parallel to, the direction of 
rolling of the plate. The standard 
4/s-in-thick specimen shall be used. 


Annulment of Cases 


Case Nos. REASON FOR ANNULMENT 
973 Pars. P-186(h) and UW-27(2) 
permit the use of oxyacety- 
lene pressure welding. 
1116 Lack of use. 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As NEED arises, the Boiler and Pressure 
Vessel Committee entertains suggestions 
for revising its Codes. Revisions ap- 
proved by the Committee are published 
here as proposed addenda to the Code to 
invite criticism. If, and as finally ap- 
proved by the ASME Board on Codes and 
Standards, and formally adopted by the 
Council, they are printed in the annual 
addenda supplements to the Code. Tri- 
ennially the addenda are incorporated 
into a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. 

Comments should be addressed to the 
Secretary of the Boiler and Pressure Ves- 
sel Committee, ASME, 29 West 39th 
Street, New York 18, N. Y. 


Power Boilers, 1952 


Par. P-102(hX2)(a) Revise table to read: 


PLATE THICKNESS OP 
THICKNESS, REINFORCEMENT, 
IN. IN. 
Up to 1/2, incl. 1/1 max 
Over !/.to 1, incl. 3/39 max 
Over 1 to 2, incl. 1/, max 
Over 2 5/0 max 


Par. P-102(hX(9) Revise the first sentence 
to begin: ‘‘When radiographing a circumfer- 
ential joint by placing the radiation source in- 
side the vessel or pipe... .”’ 


Par. P-102(h)(9) Revise the first two lines 
of the footnote to read: *‘A suggested method 
for proving the adequacy of the radiographic 
method is as follows:” 





Revise the tourth sentence of the footnote to 
begin: ‘‘The radiation source employed in 
making this proof radiograph together with all 
other items of technique such as the location of 
the source of radiation and time of expo- 
rd 


Par. P-102(h)(10) Revise the first line to 
begin: ‘‘When the radiation source is placed 
on the axts.......° 


Par. P-258 In the fifth paragraph, revise the 
size of handhole opening to read: “‘23/, by 31/2 
ia.” 

Par. P-270 Revise the last line to read: 
The safety-valve capacity of new units shall be 
in compliance with Par. P-274 but shall not be 
less than the maximum designed steaming 
capacity as determined by the manufacturer. 


Par. P-273(d) In the first line, delete the 
words ‘‘After obtaining the Code stamp... .”’ 


Material Specifications, 1952 


The Boiler and Pressure Vessel Committee 
has approved adding to Section II the follow- 
ing new specifications: 


Plates 

SA-6-54T SA-225-54T 
SA-20-54T SA-240-54 
SA-30-54T SA-285-54T 
SA-129-54T SA-299-54T 
SA-167-54 SA-300-54aT 
SA-201-54T SA-301-54aT 
SA-202-54T SA-302-54T 
SA-203-54T SA-353-54T 
SA-204-54T SA-357-54T 
SA-212-54aT 

Tubular Products 

SA-53-54T SA-249-54T 
SA-83-54T SA-250-54T 
SA-135-54T SA-268-54 
SA-178-54T SA-271-54 
SA-192-54T SA-312-54T 
SA-209-54T SA-333-54T 
SA-210-54T SA-334-54T 
SA-213-54T SA-376-54T 
SA-226-54T 

Nonferrous Materials 

SB-11-54 SB-98-54 
SB-12-54 SB-111-54 
SB-42-54 SB-152-54 
SB-43-54 SB-171-54 
SB-75-54 SB-211-54T 
SB-96-54 SB-225-53T 


SB-178-54T (except alloy GM40A) 

SB-247-54T (except alloys CN42C, CN42D, 
$G121A, SG11A, ZG62A, 990A) 

SB-273-54T (alloys GS11A and CG42A only) 

SB-274-54T (alloys M1A, Clad M1A, GS10A 
and GS11A only) 

SB-285-54T (except alloys R-C4A, R-CN42A, 
R-CS41A, E-CS41A, R-ZG61A) 

SB-295-54T (except alloys, E-3N14, E-3N19) 


The Boiler and Pressure Vessel Committee 
has approved the deletion from Section II of 
the following specifications: 


SB-26 SB-108 
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Low-Pressure Heating Boilers, 
1952 


Pars. H-44(a) and H-97(a) Revise to read: 
(a) Each hot-water heating boiler shall 
have at least one officially rated pressure relief 
valve set to relieve at or below the maximum 
allowable working pressure of the boiler. 
Each hot-water supply boiler shall have at 
least one officially rated relief valve or at least 
one officially rated pressure-temperature relief 
valve of the automatic-reseating type set to 
relieve at or below the maximum allowable 
working pressure of the boiler. When more 
than one relief valve is used on either hot- 
water heating or hot-water supply boilers, the 
additional valve or valves shall be officially 
rated and may be set within a range not to 
exceed 20 per cent of the lowest pressure to 
which any valve is set. Relief valves shall be 
spring loaded without disk guides on the pres- 
sure side of the valve. Relief valves shall be so 
arranged that they cannot be reset to relieve 
at a higher pressure than the maximum per- 
mitted by this paragraph. 
Pars. H-44(c) and H-97(c) Revise to read: 
(c) Seats and disks of relief valves shall be 
of material suitable to resist corrosion. No 
materials liable to fail due to deterioration or 
vulcanization when subject to saturated steam 
temperature corresponding to capacity test 
pressure shall be used for any part. 
Pars. H-44(e) and H-97(e) Revise to read: 
(e) The required steam-relieving capacity, 
in pounds per hour, of the pressure-relieving 
device or devices on a boiler shall be deter- 
mined by dividing the maximum output in 
Btu at the boiler nozzle obtained by the firing 
of any fuel for which the unit is designed by 
1000 or by multiplying the square feet of 
heating surface by 5. In many cases a greater 
relieving capacity of valves will have to be 
provided than the minimum specified by these 
tules. In every case, the requirements of (g) 
shall be met. 


Par. H-51(aX4) Add the words ‘‘in accord- 
ance with Par. H-51(d).”’ 

Par. H-51(d) Delete the words ‘After ob- 
taining the Code stamp.” 

Par. H-51(d) and H-104(d) Revise to read: 

(d) The manufacturer of the valves that are 
to be stamped with the Code symbol shall sub- 
mit valves for testing to a place where adequate 
equipment and personnel are available to con- 
duct pressure and relieving-capacity tests which 
shall be made in the presence of and certified by 
an authorized observer. The place, personnel, 
and authorized observer shall be approved by 
the Boiler and Pressure Vessel Committee. 
The valves shall be tested in one of the follow- 
ing three methods: 


(1) Coefficient Method. Tests shall be 
made to determine the lift, popping, and blow- 
down pressures, and the capacity of at least 
three valves each of three representative sizes 
(a total of nine valves). Each valve of a given 
size shall be set at a different pressure. A coef- 
— shal! be established for each test as fol- 
Ows: 
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Actual steam flow 


Kp = ~ = Coefficient 


Theoretical steam flow of discharge 


The average coefficient of the tests required 
shall be taken as the coefficient (K) of the 
design and shall be used for determining the 
relieving capacity of all sizes and pressures of 
the design in the following formulas: 


For 45-deg seat W = (51.45 X DLP X 
0.707 X K) 0.90 

For flat seat W = (51.45 X DLP X K)0.90 

For nozzle W = (51.45 X AP X K) 0.90 


Where W= weight of steam per hour, 
pounds 
D = seat diameter, inches 
L = lift, inches 
P = absolute pressure, pounds per 
square inch (accumulated) 
Kp = coefficient of discharge for a 
single test 
K = average coefficient of discharge 
A= nozzle-throat area, square 
inches. 


Note: The maximum and minimum coeffi- 
cient determined by the tests of a valve design 
shall not vary more than plus or minus 10 per 
cent from the average. 

(2) Curve Method. If a manufacturer 
wishes to apply the Code symbol to a design of 
relief valves or steam safety valves, four valves 
of each pipe size and/or orifice size shall be 
tested. These four valves shall be set at pres- 
sures that will cover the approximate range of 
pressure for which the valves will be used. 
The capacities as determined by these four 
tests shall be plotted against the absolute ac- 
cumulation test pressure and a curve drawn 
through these four points. If the four points 
do not establish a reasonable curve the author- 
ized observer shall require additional valves 
tested. From this curve the relieving capaci- 
ties shall be obtained. The stamped capacity 
shall be 90 per cent of the capacity taken from 
the curve. 

(3) Ifa manufacturer wishes to apply the 
Code symbol to pressure-relief valves or steam 
safety valves of one or more sizes of a design 
set at one pressure, he shall submit three valves 
of each size of each design set at one pressure 
for testing and the stamped capacity of each 
size shall be 90 per cent of the average capacity 
of the three valves tested. 


Pars. H-51(e) and H-104(e) Revise to read: 


(e) Safety valves for steam boilers shall be 
tested for capacity at 331/3 per cent over the 15 
psi required set pressure. Capacity certification 
tests of relief valves for hot-water heating and 
hot-water supply boilers shall be conducted 
at 110 per cent of the pressure for which the 
valve is set to operate. 

For the purpose of determining the capacity 
of pressure-temperature relief valves, dummy 
elements of the same size and shape as the 
regularly applied thermal element shall be 
substituted and the relieving capacity shall 
be based on the pressure element only. The 
thermal element for a pressure-temperature 
relief valve shall be so designed and constructed 
that when subjected to steam temperature at 
test pressure, it will not fail in any manner 





which could obstruct flow passages or reduce 
capacity. 

To determine the discharge of relief valves in 
terms of Btu, the relieving capacity in pounds 
per hour (W) is multiplied by 1000. 


Pars. H-51(f) and H-104(f) Revise to read; 

(f) The tests shall be made with steam in 
a manner closely approximating actual operat- 
ing conditions of steam boilers. The relieving 
capacity shall be measured by condensing the 
steam or with a calibrated steam flowmeter. 


Pars. H-51(h) and H-104(h) Delete. 


Par. H-104(a)(4) Add the words ‘‘in ac- 
cordance with Par. H-104(d).”’ 


Par. H-104(d) In the first line, delete the 
words ‘After obtaining the Code stamp.” 


Unfired Pressure Vessels, 1952 


Par. UG-131(a) Delete the words ‘‘After 
obtaining the Code-symbol stamp, as outlined 
in Par. UG-130, but.”’ 


Par. UG-47 Reletter the present subpara- 
graph (c) and subsequent subparagraphs as 
(d), Ce), etc., and add a new subparagraph (c): 

(c) If a stayed jacket extends completely 
around a cylindrical or spherical vessel, or 
completely covers a formed head, it shall meet 
the requirements given above in (a), and shall 
also meet the applicable requirements for shells 
or heads in Pars. UG-27(c) and (d) and UG-32. 


Par. UG-27 
graph: 

(f) A stayed jacket shell that extends com- 
pletely around a cylindrical or spherical vessel 
shall also meet the requirements of Par. UG- 


7(c). 


Par. UG-32 
graph: 

(r) A stayed jacket that completely covers 
a formed inner head of any of the types in- 
cluded in this paragraph shall also meet the 
requirements of Par. UG-47(c). 


Add the following subpara- 


Add the following subpara- 


Par. UW-11(c)(2) Add the following sub- 
paragraph: 

(c) Circumferential welded butt joints 
between a radiographed shell section and a 
nonradiographed head, the design thickness 
of which is less than that of the shell section 
except as required in Par. UW-11(a). 


Welding Qualifications, 1953 


Pars. Q-20(b) and QN-20(b) Add as a new 
subparagraph (b): 

(b) The welder performance test may be 
terminated at any stage of the testing proce- 
dure whenever it becomes apparent to the super- 
visor conducting the tests that the welder 
does not have the required skill to produce 
satisfactory results. In this event, the welder 
may be tested at the discretion of the manufac- 
turer in accordance with Pars. Q-21 and QN-21. 


Reletter present Pars. Q-20(b) and QN-20(b) 
as Q-20(c) and QN-20(c), respectively. 
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With Notes on the Engineering Profession 


Two Major Meetings in April Highlight 
ASME Diamond Jubilee Year Celebration 


¢ Organization Anniversary Meeting; April 16, Hoboken, N. J. 
¢ Diamond Jubilee Spring Meeting; April 18-22, Baltimore, Md. 


Two major meetings are scheduled in April 
commemorating the 75th Anniversary of The 
American Society of Mechanical Engineers. 
The first of these is the Organization Anni- 
versary Meeting to be held in Hoboken, N. J., 
on April 16. The second is the ASME Diamond 
Jubilee Spring Meeting to be held in Balti- 
more, Md., April 18 through 22. 


@ Organization Anniversary 
Meeting 


Tue ASME Organization Anniversary Meet- 
ing will be held on the campus of the Stevens 
Institute of Technology, Hoboken, N. J., 
Saturday, April 16, 1955. This meeting will 
commemorate the first organization meeting 
of the Society held in the Assembly Hall 
at Stevens Tech in Hoboken on April 7, 
1880. 

The Organization Meeting grew out of the 
Founding Meeting held on February 16 of the 
same year. It was attended by 85 persons. At 
this meeting, the Society's organization was 
formerly established and the first slate of 
officers elected, with Prof. Robert H. Thurs- 
ton as the Society's first President. 


The Engineer and the World of 
Education 


The theme of the Organization Anniversary 
Meeting will be *‘The Engineer and the World 
of Education.'’ The morning session, in the 
original Assembly Hall, will be devoted to a 
brief commemorative ceremony. Delegates of 
engineering societies and joint bodies, universi- 
ties and colleges, and engineering fraternities 
will pay tribute to ASME. After a luncheon 
on the campus, the meeting will reconvene 
and prominent speakers will discuss various 
aspects of *“The Engineer and His Communica- 
tions."’ The afternoon speakers will include 


Mervin J. Kelley, president of Bell Telephone 
Laboratories; Blake R. Van Leer, Fellow 
ASME, president of the Georgia Institute of 
Technology; C. Richard Soderberg, dean of 
engineering, Massachusetts Institute of Tech- 
nology; and H. Rowan Gaither, Jr., presi- 
dent and director, The Ford Foundation. 
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In keeping with the decentralized celebra- 
tion of the 75th ASME Anniversary, some 
of the Society’s major honors and awards will 
be conferred. These will include the ASME 
Medal, the ASME George Westinghouse 
Gold Medal, and one or more Honorary Mem- 
berships. 


@ ASME Diamond Jubilee Spring 
Meeting 


Tue ASME Diamond Jubilee Spring Meeting, 
to be held at the Lord Baltimore and Southern 
Hotels, Baltimore, Md., April 18-22, will fea- 
ture the future while honoring the past. The 
program has been planned in same pioneering, 
forward-looking spirit that characterized the 
founders of ASME 75 years ago. With the 
American Rocket Society participating with a 
series of interesting papers, and with sessions 
sponsored by the ASME Aviation Division, 
the Spring Meeting will present a forward 
look. 

The technical program will be extensive. 
Panel discussions will feature the engineer's re- 
sponsibilities to his Government. The Social 
activities will be in true Baltimore style; 
starting with a reception on April 17 and in- 
cluding a tea dance, a banquet, and an oyster 
roast. A group of varied and interesting in- 
spection trips has been arranged. 


Technical Sessions 


More than 90 papers will be presented in 
some 37 technical sessions, ranging through the 
fields of nearly all of the professional divisions. 
In addition, sessions will embrace education 
and nuclear energy. The sessions on aviation 
will cover such subjects as aerial refueling, 
thrust reversal, and improving low-speed per- 
formance of high-speed aircraft. The sessions 
sponsored by the American Rocket Society will 
include papers on manned-rocket vehicles, 
rocket-test vehicles, and instrumentation in 
the rocket field. The papers to be presented at 
the various sessions on machine design, metal 
processing, materials handling, and produc- 
tion engineering cover a wide range of interest- 
ing subjects. The Power Division has organ- 











ized sessions at which papers will be presented 
on marine practice, treatment of cooling water, 
and steam-power-plant practice. Papers on 
calculation of heat transfer will be presented 
at a session under the sponsorship of the Heat 
Transfer Division. 

As the general theme of the meeting will be 
“The Engineer and the World of Govern- 
ment,” three sessions will be devoted to the 
subject. One session, sponsored by the Com- 
mittee on Education, will include papers on 
engineers in government and the citizenship 
responsibilities of engineers. Two panel dis- 
cussions are planned on this theme: One on 
“The Engineer's Responsibility in Govern- 
ment,’’ and the other on “‘The Engineer and 
the Prospects for Peace.’ Prominent speakers 
will participate in these panel discussions. 
Various points of view will be presented, in- 
cluding national defense, government opera- 
tions, government policies, and training and 
utilization of engineers in the communist and 
the western worlds. 

Papers on aircraft instrumentation are in- 
cluded in a session jointly sponsored by the 
Instrument and Regulators and Aviation Divi- 
sions. The papers sponsored by the Fuels 
Division will cover the specialized uses of gas 
as fuel. Papers presented at the session on 
safety will discuss auto-crash survival. Ses- 
sions on Nuclear Energy will consider nuclear 
power and the requirements for metals used in 
connection with the utilization of the princi- 
ples of nuclear fission in industry. 


Entertainment 


A social gathering has been organized by 
the newly formed but active Woman's Auxil- 
iary to the Baltimore Section, ASME, before 
the program begins. As many attending the 
Diamond Jubilee Spring Meeting will arrive 
on Sunday, April 17, all are urged to be 
present at a reception from 5:00 to 7:00 p.m., 
as guests of the Auxiliary, in the Ballroom 
of the Southern Hotel. This affair is being 
planned by Mrs. Louis E. Carter. 

Another informal affair to promote fellow- 
ship is a Tea Dance which will be held in the 
Caswell Room of the Lord Baltimore Hotel, 
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Aerial view shows, foreground, the Stevens Institute of Technology, Hoboken, N. J. Arrow points to Administration Building 
of the Institute, where, in the Assembly Hall, the first Organization Meeting of ASME was held on April 7, 1880. The morning 
session of the ASME Organization Diamond Jubilee Anniversary Meeting will be held on April 16, 1955. 


under the direction of Mrs. George S. Harris 
and Mrs. Raymond C. Dannettel, from 5:00 
to 7:00 p.m., on Monday, April 18. 

On Tuesday evening, April 19, at 6:30 p.m., 
the customary banquet will be held in the 
Ballroom of the Lord Baltimore Hotel. In 
commemorating the Diamond Jubilee, and in 
keeping with the theme of this meeting ‘‘The 
Engineer and the World of Government,"’ an 
invitation has been extended to President 
Eisenhower to be the banquet speaker. 

On Wednesday at 6:30, p.m., one of Mary- 
land's unique delights will be held, at the 
Alcazar—a convocation known as the “‘oyster 
toast.’" At this our members and guests will 
have the opportunity of partaking of a-large 
quantity of Chesapeake Bay's famous product, 
the oyster, in its various delectable forms. 
One cannot categorize the oyster roast with 
such less stimulating ‘‘alien feastings’’ as the 
clambake or fish fry. The oyster roast is a 
titual that is the product of Maryland tradi- 
tion. Our vistors will be introduced to gusta- 
tory delight—the raw oyster. The adjacent 
liquid refreshment headquarters will provide 
the necessary lubrication to insure the maxi- 
mum appreciation of the raw oyster and its 
accompanying sauces. Following there will 
be the oyster stew, the fried oyster, and the 
oyster fritter. Side dishes such as steamed 
shrimp and salads complete the caloric input. 
All this and the opportunity to circulate 
among old friends and accumulate new friends, 
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through the art of conversation and fine fel- 
lowship, gives the Maryland oyster roast its 
traditional sauce piquante. 


Special Events 


At the President's Luncheon on Monday, 
April 18, ASME President David W. R. Mor- 
gan will be the speaker. At the Management 
Luncheon on Tuesday, April 19, H. B. May- 
nard, president, Methods Engineering Council, 
Pittsburgh, Pa., will deliver an interesting 
message. The American Rocket Society 
Luncheon on Wednesday, April 20, will key- 
note a review of the past 25 years of progress 
in rocket development by the speaker, G. 
Edward Pendray, of Pendray and Company, 
New York. 

On Thursday evening, April 21, the Glenn 
L. Martin Company has invited ASME and 
ARS members, registered at the meeting, ona 
first-come first-served basis, to be guests of the 
Company at a dinner at the Lord Baltimore 
Hotel. The speaker will be E. H. Uhl, vice- 
president, engineering, G. L. Martin Co., who 
will discuss ‘“The Engineer and the Aviation 
Industry.’’ In addition, there will be a dis- 
play of pertinent equipment. 


Junior Meeting 


Under the auspices of the National Junior 
Committee, a meeting will be held on Monday 


evening, Apri] 18. The meeting will feature 
“The Engineer as a Public Employee.” A 
representative from each sectien of Region II] 
will attend as a guest of the Old Guard. 


Inspection Trips 


A program of inspection trips has been ar- 
ranged. To insure the accommodation of all 
who desire to attend and have not made pre- 
vious reservations, it is urged that arrange- 
ments be made at the Inspection Trips Desk 
immediately after registering. The following 
trips are planned: 


Tuesday, April 19—Morning 


Mt. Clare Shops and Transportation Museum of 
Baltimore and Ohio Railroad. (Also Women’s 
Program.) 


Wednesday, April 20—Afternoon 
Trip A: Chevrolet and Fisher Body Divisions of 
General Motors Corporation. 


Trip B: Gunther Brewing Company. Inspection 
of brewery. A cold buffet supper will be served. 


Thursday, April 2I—Morning 


Riverside Generating Station of Corisolidated 
Gas Electric Light and Power Company of Balti- 
more, 


Friday, April 22 


Trip A: Aberdeen Proving Grounds. Ballistics 
research laboratory, wind tunnel, and computing 
laboratory. Luncheon at Proving Ground. 

Trip B: U.S. Naval Academy, Naval Engineer- 
ing Experiment Station. Luncheon at Naval 
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Academy. In connection with Women’s Pro- 
gram, on arriving at the Experiment Station, the 
ladies will continue on to Annapolis for a tour of 
historical homes. All will lunch together and 
then visit the Naval Academy 


Women’s Program 


A complete program for the women has 
been prepared under the chairmanship of Mrs. 
Ernest H. Hanhart with Mrs. R. Wade Seniff 
as co-chairman. In addition to the reception 
on Sunday and the Tea Dance on Monday, a 
morning coffee hour at the Lord Baltimore 
Hotel has been arranged. On Wednesday, 
there will be a luncheon and card party at the 
Baltimore Country Club, arranged by the 
Woman's Auxiliary to the Baltimore Section. 
On Friday, an all-day trip to Aberdeen Prov- 
ing Grounds or Annapolis will be held. In 
the morning Colonial Annapolis with its his- 
torical homes will be toured. After lunch 
with the men, who have visited the Naval En- 
gineering Experiment Station, all will visit the 
Naval Academy. 


Technical Program 
The tentative program follows: 
MONDAY, APRIL 18 


8:00 a.m. p 
Registration 


9: 30 a.m. 
Aviation (1) 
Less Ground—More Air’ 
Refueling in Flight for Air Defense! 
Aerial Refueling With the Boeing Flying Boom! 


9: 30 a.m. 
Education 

Engineers in Government—How Many, What 
Kind, What They Do! 
Engineering Education and Its Relation to Gov- 
ernment Service! 
Special Citizenstip Responsibilities of the Engi- 
neer! 
9:30 a.m. 

Hydraulic (I) 

Pump Turbines 
Design Features of Flatiron Power and Pumping 
Plant, by John Parmakian, Bureau of Reclama- 
tion (Paper No. 55—S-30) 
Performance Characteristics of Francis-Type 
Pump Turbines! 


9:30 a.m. 
Machine Design (1) 


A Method for the Selection of Valves and Power 
Pistons in Hydraulic Servos, by F. C. Paddison 
and W. A. Good, The Johns Hopkins University 
(Paper No. 55—S-10) 

Contributions to Hydraulic Control 7 Analysis of 
the Effects of Nonlinearity in a Valve-Controlled 
Hydraulic Drive, by E. J. Reeves, Massachusetts 
Institute of Technology (Paper No. 55—S-9) 


9:30 a.m. 
Materials Handling (I)—Manage- 
ment (I); 


Belt Conveyers for People! 
Materials-Handling Engineering! 


9:30 a.m. 
Power (1) 


Marine Practice 


Torsional Vibration and Short Circuit of Marine- 
Geared Turbine-Generator Set! 

Rotary Regenerative Heaters for Shipboard In- 
stellations, by R. P. Giblon, George G. Sharp, 
Inc.; C. E. Hoch, Military Sea Transportation 
Service; and W. E. Hammond, Air Preheater 
Corp. (Paper No. 55—S-32) 

Comparison of Design and Service Performance 
of Some Modern Tankers! 


1 See box on page 279. 
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12:15 p.m. 
President’s Luacheon 
Speaker David W. R. Morgan, President and 
Fellow, ASME 
2:30 p.m. 
Aviation (II) 


Zero Launching for Matador! 


Jet-Aircraft Thrust Reversal! 
Recent NACA Thrust Reversal Investigations! 


2:30 p.m. 

Hydraulic (I1)—Applied Mechanics (I) 
Hydraulic Research and Analysis 
Water Tunnels for Hydraulic Investigations, by 
J. M. Robertson, University of Illinois (Paper 

No. 55—S-19) 

An Extension of the Theory of Water Hammer, 
by Richard Skalak, Columbia University (Paper 
No. 55—S-18) 

Design of Optimum Clearances in Positive Dis- 
placement Pumps and Motors, by W. E. Wilson, 
Pennsylvania State University (Paper No. 
55—S-4) 


2:30 p.m. 

Machine Design (II) 
Method of Filling Up a Reel at a Constant Rate 
of Feeding, by Stephen Kulik, University of 
South Carolina (Paper No. 55—S-12) 
Surface Roughness and the Design Engineer, by 
Joseph Manuele, Westinghouse Electric Corp 
(Paper No. 55—S-11) 


2:30 p.m. 


Materials Handling (II)— 
Management (II) 


Pneumatic Conveying of Chemicals in Water 
Plants! 
Management Aspects of Automation! 


2:30 p.m. 
Power (II) 

Cooling-Water Treatment 
Significance of Slime in Causing Corrosion and 
Mechanisms of Corrosion by Slime Growth: 
The Treatment of Condenser Circulating Water! 
Control of Slime and Marine Fouling' 


2:30 p.m. 
Production Engineering (1) 


Production-Welding Principles’ 
New Applications for Welding! 


8:00 p.m. 
Junior 


Speaker: Samuel S. Barter, Commissioner, De- 
partment of Water, City of Philadelphia, Pa 
Speaker: Henry A. Barnes, Director of Traffic, 
City of Baltimore, Md 

Subject: The Engineer as a Public Employee 


Guests of the Old Guard 


Anthracite-Lehigh Valley, J. W. Bowman 
Baltimore, C. D. Alvey 

Buffalo, T. W. Fitzgerald 

Central Pennsylvania, J. D. Decker 
Delaware, J. P. Folsom 
Philadelphia, V. R. Deming 
Rochester, P. D. Hansen 
Schenectady, S. Weidler 

Southern Tier, R. C. Reese 
Susquehanna, L. P. Brown, Jr 
Syracuse, V. D. Schwartz, Jr 
Washington, R. R. Bouche 





8:00 p.m. a 

Aviation (III) 
Air Mobility for Tactica! Units’ 
Flow Control—The Integration of Power Plant 
and Airframe for Future Aircraft! 
Some Design and Operational Problems Associ- 
ated With Vertical Take-Off Weapons Systeins' 


TUESDAY, APRIL 19 


8:00 a.m. . : 
Registration 


9:30 a.m. 
Gas -Turbine Power 
een of Marine Gas-Turbine Generator 
ets 
The Development of a 500-Hp Multipurpose 
Gas-Turbine Engine! 
Sulphur-Dewpoint Corrosion in Exhaust Gases! 


9:30 a.m. 
Management (III) 
New Developments + Know-How = ?, by J. W. 


Reid, Design Engineering Corp. (Paper No. 55— 
S-13) 

The Basic Theory of Managerial Control, by /. V. 
McKenna, Syracuse University (Paper No. 
55—S-6) 

Evaluating Intangibles for Executive Decisions, 
by A. L. Stanly, Hughes Aircraft Co. (Paper No. 
55—S-28) 


9:30 a.m. 
Metal Processing 
Heavy-Duty Machining! 


9:30 a.m. 
Power (III) 


Steam-Power-Plant Practice 


Design Features, Sosegting Segestenes. and Per- 
formance of 100,000-Kw Reheat Installation at 
Potomac River Station, by L. W. Cadwallader, 
Potomac Electric Power Co., and H. S. Frederick, 
Stone & Webster Engineering Corp. (Paper No. 
55—S-21) 

Regenerative Air Heaters for Application With 
Higher-Differential Pressures! 


An Approach to the Economic Problem of Match- 
ing Condenser Surface With Exhaust Annulus 
Area, by W. A. Wilson and L. G. Malouf, Massa- 
chusetts Institute of Technology (Paper No. 55— 
$-31) 

9:30 a.m. 

Production Engineering (II)— 
Materials Handling (III) 


Plant Layout in Assembly Plants! 
Material Handling for Automotive Assembly! 


12:15 p.m. 
Management Luncheon 


L. FE. Newman, Chairman, ASME 


Presiding 4 
General Electric Co., 


Management Division; 
New York, N. Y 
Speaker: H. B. Maynard, president, Methods 
Engineering Council, Pittsburgh, Pa 
Subject: Extending Management Know-How 
Abroad 
2:30 p.m. 
75th Anniversary Panel 
The Engineer’s Responsibilities in 
Government 


6: 30 p.m. 
Banquet 


WEDNESDAY, APRIL 20 


8:00 a.m. . . 
Registration 


9: 30a.m. 
75th Anniversary Panel 
The Engineer and the Prospects for Peace 


12:15 p.m. 


American Rocket Society Luncheon 
Toastmaster: Richard W. Porter, president, 
American Rocket Society 
Speaker: G. Edward Pendray, Pendray & Co., 
New York, N. Y. 

Subject: Review of Twenty-Five Years’ Progress 
in the American Rocket Society 


2:30 p.m. 
American Rocket Society (I) 
Rocket-Test Vehicles 
The Use of Rocket Vehicles for Upper Atmosphere 


Research, by J. W. Townsend, Jr., Naval Re- 
search Laboratory 
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Flight Measurements of Aerodynamic Heating 
and Boundary-Layer Transition on the Viking 10 
Nose Cone, by R. B. Snodgrass, Naval Research 
Laboratory 

Sunfollower for Upper Atmosphere Research, by 
G. J. Granros, Aircraft Armaments, Inc. 


The Worthwhileness and Applications of a Mini- 
mum Orbital Unmanned Satellite of the Earth 
(MOUSE), by S. F. Singer, University of Mary 
land 


2:30 p.m. 
Instruments and Regulators— 
Aviation (IV) 
Aircraft Instrumentation 
Symmetrical Aircraft- “sy Motor for Opti- 


mum Performance, by H Wendt, General 
Electric Co., West Lynn, Mass. (Paper No. 55 
S-26) 

Fundamentals of the Vibratory-Rate Gyro, by 
J. B. Chatterton, Sperry Gyroscope Co. (Paper 
No. 55—S-25) 

The bs cso Mills Ryan Flight Recorder, by 
J.J Ryan, General _ Inc., and University 
of Minnesota (Paper No. 55—S-27) 


2:30 p.m. 
Metals Engineering (I) 


Testing of Small-Diameter Tubing With Auto- 
matic Recording Ultrasonic Equipment, by W. L. 
Fleischmann and H. A. F. Rocha, General Elec- 
tric Co. (Paper No. 55—S-23) 

The Use of Ultrasonic-Attenuation Measurements 
for the Study of Engineering Properties of Mate- 
rials, by Rohn Truell, Brown University (Paper 
No. 55—S-17 

Use of Data Obtained from Sonic Testing of Plain 
Concrete, by (¢ *. Kesler and T. S. Chang, 
University of Illinois (Paper No. 55—S-3) 


Preprint Orders 


On y preprints of numbered ASME 
papers will be available. Some of 
these papers may not be available in 
time to permit your receiving them in 
advance of the meeting. Your order 
will be mailed only when the complete 
order can be filled unless you request 
that all papers available ten days before 
the meeting be mailed at that time. 
Please order only by paper number; 
otherwise the order will be returned. 
The final listing of available technical 
papers will be found in the issue of 
MEcHANICAL ENGINEERING containing 
an account of the meeting. 

Preprints of ASME papers may be 
obtained by writing to the ASME Order 
Department, 29 West 39th Street, New 
York 18, N. Y. Papers are priced at 
25 cents each to members, 50 cents to 
nonmembers. _—— may be made 
by check, U. S. postage stamps, free 
coupons, or coupes which may be 
purchased from the Society. The cou- 
pons, in lots of ten, are $2 for members; 
$4 for nonmembers. 

Preprints of unnumbered papers listed by 
title only in the tentative program are 
not available because the review of these 
manuscripts had not been completed 
when the program went to press. The 
author's name and preprint number will 
appear with the paper title in the final 
program (final program available only 
at meeting) as well as the issue of Me- 
CHANICAL ENGINEERING containing an 
account of the meeting, if the paper 
is recommended for preprinting. 
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2:30 p.m. 
Power (IV)—Nuclear Energy (1) 
Nuclear Power 
ee Concepts for Nuclear Reactors, by 
E. Stone, General Electric Co. (Paper No 
55—S-20) 
The Wee of Benzene as a Thermodynamic Work- 
ing Fluid for a Nuclear-Power Plant, by R. H. 
Shannon, Atomic Power Development Associates, 
and J. G. McChesney, Rochester Gas & Electric 
Corp. (Paper No. 55—S-29) 
The Homogeneous Reactor Experiment—A Pilot- 
Model Nuclear-Power Plant, by W. R. Gall, Oak 
Ridge National Laboratory (Paper No. 55—-S-15) 
Equipment for Handling of Expended Reactor 


Free Coupons 


Tue attention of ASME members is 
directed to the expiration dates of free 
coupons which may be exchanged for 
technical papers. The final date on 
which a free coupon is valid is noted on 
each coupon. Please examine free 
coupons before mailing, since the 
Society cannot honor free coupons 
which have expired. 


Fuels! 
1 See box on this page. nes < —_ | 





B&O RR $5-million pier at Curtis Bay, Baltimore Harbor, to handle imported ores 
will be visited during the ASME Diamond Jubilee Spring Meeting, April 18-22. 
The pier is the first completely new facility of its type especially designed to handle 
the increasing flow of foreign ores to the United States. The 650-ft pier has two 
unloading towers. Each tower has a 15-ton bucket, one of which can be seen in 
the center of the picture. The two unloading machines have a combined sustained 
capacity of 2000 tons per hr. Thus a 12,000-ton ship like the one pictured can be 
unloaded in six hours. The SS Chilore, of the Ore Steamship Company, a subsidiary 
of the Bethlehem Steel Company, brought in a load of Chilean iron ore for the 
opening-day ceremonies, May 15, 1954. 
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Registration Schedule 


Sunday, April 17, 3:00 p.m.—5:00 p.m. 
Monday, April 18, 8:00 a.m.-8:00 p.m. 
Tuesday, April 19, 8:00 a.m.—5:00 p.m. 
Wednesday, April 20, 8:00 a.m.—5:00 

p-m. 
Thursday, 8:00 a.m.—3:00 
p-m. 


April 21, 





THURSDAY, APRIL 21 


8:00 a.m. 
Registration 


9:30a.m, 

American Rocket Society (II) 
Instrumentation in the Rocket Field 
Photography From the Viking 11, by Leopold 

Winkler, Naval Research Laboratory 


Instrumentation Techniques and Requirements 
for Rocket and Guided-Missile Testing, by 
H. B. Riblet, The Johns Hopkins University 


Practical Factors in Rocket Telemetering, by 
D. Masur, Naval Research Laboratory 


Pressure Measurement at Audio Frequency, by 
H . Jones, Jr., instrumentation engineer, 
Short Hills, N. J. 


9:30a.m. 
Metals Engineering (II)— 
Nuclear Energy (I1)— 
Power (V) 

Evaluation of Basic Materials for Nuclear- 
Fueled Power Plants, by D. O. Leeser, The De- 
troit Edison Co. (Paper No. 55—S-14) 
Zirconium—Fabrication Techniques and Alloy 
Development! 


Selection of Materials for a Sodium-Graphite 
Reactor System, by C. Woolsey, North Ameri- 
can Aviation, Inc. (Paper No. 55—S-16) 


The Role of Powder Metallurgy in the Design of 
Nuclear-Power Reactors, by H. H. Hausner and 
M. C. Kells, Sylvania Electric Products Inc. 
(Paper No. 55—S-24) 


9:30a.m. 
Process Industries (I) 


Is Chemistry in the Power Plant an Exact 
Science?! 


9:30a.m. 
Safety 
Facts on Auto-Crash Survival 
The Study of Automobile Doors Opening Under 


Impact Conditions' 


Application of Quality-Control Techniques to 
Accident Data! 


2:30 p.m. 

American Rocket Society (III) 
Manned-Rocket Vehicles 
Rotor-Rocket Development for Helicopters, by 

W. R. Brown, Reaction Motors, Inc. 


Some Practical Aspects of Rocket-Powered Air- 
craft, by W. F. Moore and R. C. Smith, Bell Air- 
craft Corp. 


Systems Engineering for Human-Flight Control, 
y L. J. Fogel, Stavid Engineering, Inc a 


Peer Applications for Manned-Rocket Vehicles, 
Z C. L. Forrest and R. B. Crisman, Bell Aircraft 
orp. 


2:30 p.m. 
Applied Mechanics (II) 


Elasticity and Vibrations 


Bending of Pretwisted Beams, /. Zickel, General 
Electric Co. (Paper No. 55—S-2) 


1 See box on page 279. 
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Stress Distributions in Orthotropic Strips, by 
H. D. Conway, Cornell University (Paper No. 
55—S-1) 

Vibrations of a Helicopter Rotor-Fuselage Sys- 
tem Induced by the Rotor Blades in Flight, by 


M. Morduchow, S. W. Yuan, and H ‘eissner, 
Polytechnic Institute of Brooklyn (Paper No. 
55—S-7) 

Matrix Analysis of Piping Flexibility, by J. E. 
Brock, U. S. Naval Postgraduate School (Paper 
No. 55—S-5) 


2:30 p.m. 
Fuels—Process Industries (II) 
Specialized Uses of Gas as Fuel 


Generation and Use of Sewage Gas in Municipa 
Sanitation! 
Radiant Panels for Tin Reflow, by G. J. Camp 


bell, Bethlehem Steel Co. (Paper No. 55—S-22) 


2:30 p.m. 


Metals Engineering (III) — 
Machine Design (III) 


Powder Metallurgy 


Powder-Metal Materials Applied to Mechanical 
Parts! 

An Evaluation of Brass-Powder Structural Parts 
in Product Engineering! 


ASME Management Division Conference 
Plans Announced for Cleveland, Ohio, 


March 23-24 


“Bigger, Better, and More,” 


Theme 


Sparks Management Conference Plans 


Tue Annual Conference of the Management 
Division of The American Society of Mechan- 
ical Engineers will be held at the Hotel Statler, 
Cleveland, Ohio, March 23-24, 1955. This 
event is planned as a management conference 
for engineers. 

Elaborating on the theme, Bigger, Better, 
and More, the program of timely topics will 
he presented by people of successful experience 
—some engineers, some not—but all able man- 
agers. The speakers will discuss how to get 
‘*more engineering at less cost.’’ Their papers 
will concentrate on solutions to the problems 
of engineering administration and will be 
aimed at helping to produce more for the engi- 
neering dollar. The present-day shortage of 
qualified engineering talent, the cost of engi- 
neering, and the need for faster and more 
complete engineering should make this con- 
ference unusually attractive to engineers who 
want to progress as engineering executives. 


Bigger, Better, and More 


Our great American economy is predicated 
on an insatiable desire for *‘more.’’ Business 
and industry are devoted to meeting this want 
by providing goods and services that, year by 
year, are bigger, better, and available to more 
people more often. Engineers, as a group, 
have played a vital and dynamic part in this 
progress. They have received world-wide 
recognition for their technical proficiency, 
their creative talents, and their unique facility 
for doing the seemingly impossible. And this 
praise has been highlighted to the point where 
they are considered by some to be “‘terrific as 
technicians’’ and “‘terrible as administrators.” 


Are Engineers Executives? 


The question as to whether or not engineers 
as a group are poor executives, inexperienced 
in the art of managing and administering, is 
one that could be debated—but to what avail? 
Possibly one could change the thinking of our 


nation and world by debate. A much more 
effective way is to set out to do something 
about this apparently underdeveloped skill. 
We know from our engineering experiences 
that whatever we are doing can be im- 
proved—and can be improved far beyond our 
immediate expectations. To do this, however, 
we must first recognize the need. There is a 
real need for better management. Then, it is 
our job to direct our attention toward fulfilling: 
this need. 


Developing Managerial Skills 


The development of managerial skills in 
engineers requires that engineers, both indi- 
vidually and collectively, apply their thinking 
and their energies to the problems of manage- 
ment. This means study, hard work, practice, 
and a constructive exchange of ideas and ex- 
periences. The ASME Management Division 
is organized to help in ‘‘building better engi- 
neering executives.’’ One important part of 
the Management Division program, pointed 
toward the exchange of know-how, is the 
Annual Management Conference. 

Approximately 25 per cent of the ASME 
membership is enrolled in the Management 
Division. This evidence highlights the inter- 
est of engineers in management subjects and 
activities. When 25 per cent of a group have 
a single preference it follows that the thinking 
of the entire group can be influenced greatly, 
provided a constructive course of action is 
planned and then carefully executed. The 
Management Division is working toward 
building better engineering executives. The 
technical program for the Management Con- 
ference in Cleveland is designed to be an 
important step toward achieving that objec- 
tive. 


Technical Program 


An outline of the program follows. Look it 


over and then register early. 
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WEDNESDAY, MARCH 23 


9:30 a.m. Euclid Ballroom 
Session I—Selection and Training 
Chairman: Sam Littlejohn, commercial vice- 

president, General Electric Co. 

Vice-Chairman: Colin Carmichael, editor, Ma- 
chine Design, Penton Publishing Co. 
Co-Operative Training, by C. F. Roby, vice- 


president, The Cincinn: ¥ Milling Machine Co. 
(Paper No. 55—MGT 

Recruiting and Training Engineering Graduates 
for Industry, by R. E. Sprenkle, director of educa- 
tion, Bailey Meter Co. (Paper No. 55-MGT-7) 
Progressive Management and the Engineer, by 
J. H. Elkus, manager—factory service, Blaw- 
Knox Co., Pittsburgh, Pa. (Paper No. 55—MGT- 
2) 


12:15 p.m. Grand Ballroom 


Luncheon 

Newman, chairman, ASME 
Management Division; manager, health and 
safety services department, General Electric Co. 
Speaker: C. R. Sutherland, Reliance Electric and 
Engineering Co 


Presiding: L. E. 


Subject: Planning Tomorrow’s Engineering 
Budget 
2:30 p.m. Euclid Ballroom 


Session II—Better Methods 


Chairman: F. W. Hornbruch, Jr., 
Rath & Strong, Inc 
Vice-Chairman: Edwin Crankshaw, 
neer, Cleveland Graphite Bronze Co 
Streamlining Drafting Operations, by 
consultant-drafting, General Electric Co. 
No. 55—MGT-6) 

Rigidity—-The Unknown Cost-Reduction Factor, 
by C. A. Bierlein, director of inspection and test, 
Cleveland Diesel Engine Division, General Motors 
Corp. (Paper No 55—MGT-1 

Get More Mileage From Your Engineers, by Guy 
Kleis, manager, central technical departments, 
Westinghouse Electric Corp. 


chief engineer, 
chief engi- 


A. H. Rau, 
(Paper 


5:30 p.m. Parlors, 1, 2, 3 
Reception 
6:30 p.m. Grand Ballroom 
Banquet 
Presiding: C. E. Richards, chairman, ASME 


Cleveland Section; manager, production engi- 
neering, Cleveland Electric Illuminating Co. 
Toastmaster: Thomtson Chandler, Vice-Presi- 
dent, ASME Region V; head, Engineering Serv- 
ice Division, research and development depart- 
ment, Carbide and Carbon Chemical Co. Div., 
Union Carbide and Carbon Corp 


Speaker: David W. R. Morgan, President, 
ASME; vice-president, Westinghouse Electric 
Corp. 


Subject: We Need Better Engineering 


THURSDAY, MARCH 24 
9:30 a.m. Euclid Ballroom 
Session II1I—Standardization 


Chairman: G. T. Trundle, president, Trundle 
Engineering Co 

Vice-Chairman: R. C. Sessions, assistant to the 
director, National Advisory Committee for Aero- 
nautics 

Standard Parts, by Cyril 
director and assistant secretary, 
ards Association, Inc 

Better Jigs and Fixtures at Less Cost, by M. J. 
Look, process engineer, The = Manufactur- 
ing Co. (Paper No. 55—MGT-5 

Persuading People—Events ities to the Ex- 
perience of Change Within an Organization, by 
J. H. Roach, vice-president, Penn Brass and Cop- 
per Co. 


Ainsworth, technical 
American Stand- 


12:15 p.m. Ohio Room 
Luncheon 

Presiding: M. B. Robinson, dean of personnel 
service, Fenn College 

Speaker: G. B. Earnest, president, Fenn College 
Subject: The Professional Status—Unionization 
Problem 

2:30 p.m. Euclid Ballroom 


Session IV—Administration 
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Chairman: C. A. Buller, Jr., director of commer- 
cial development, Diamond Alkali Co. 
Vice-Chairman: M. B. Sampson, chief engineer, 
S. P. Manufacturing Corp. 

Incentives, by V. M. Gelin, manager, methods 
and standards, pigments department, E. I. du 
Pont de Nemours and Co., Wilmington, Del. 


Engineers in Your Organization, by /. IF’. Brad- 
shaw, president, Richardson, Bellows, Henry and 
Co. 

Human Relations in Industry, by Lydia Giberson, 
MD, personal adviser, Metropolitan Life Insur- 
ance Co. (Paper No. 55—MGT-4 


ASME-AIChE Joint Sympo- 
sium on Heat Transfer, 
March 21-22 


Tue Heat Transfer Division of The Ameri- 
can Society of Mechanical Engineers has 
joined with the American Institute of Chemi- 
cal Engineers to present a symposium on heat 
transfer, March 21-22. The symposium con- 
sisting of 18 papers will be given in three ses- 
sions during the AIChE spring meeting to be 
held in the Kentucky Hotel, Louisville, Ky. 
The papers have been preprinted by AIChE. 

Much work has gone into the preparation 
of this joint technical meeting. Plans also 
iaclude several interesting plant-inspection 
trips and a well-arranged program for the 
women. 


The program follows: 


MONDAY, MARCH 21 


9:00 a.m. 
Presiding: S. W. Churchill (Technical Session No. 
2) 

The Concentration of GR-S Latex in a Turbulent 
Film Evaporator, by E. L. Borg, R. L. Provost, 
and C. V. Bawn, Naugatuck Chemical Division, 
U.S. Rubber Co 

Heat Transfer for Vaporization of Water in a 
Vertical Tube, by C. E. Dengler and J. N. Addoms, 
Massachusetts Institute of Technology 

A Study of Heat Transfer to Organic Liquids in 
Single-Tube Natural-Circulation Vertical-Tube 
Boilers, by S. A. Guerrieri and R. Talty, Uni- 
versity of Delaware 


Circulation Rates and Over-All Temperature 


Driving Forces in a Vertical Thermosyphon Re- 


boiler, by A. J.’ Johnson, du Pont Company of 
Canada, Ltd. 

Pressure Drop During Forced-Circulation Boil- 
ing, by G. Leppert, Stanford University; M. 
Jakob, Illinois Institute of Technology; and 
J.B: Reynolds, Dow Chemical Co. 

Effect of Air Rate, Water Rate, Temperature, and 
Packing Density on a Crossflow Cooling Tower, 
by N. W. Snyder, University of California 


2:00 p.m. 

Presiding: A.C. Muller (Technical Session No. 4) 
Measurement and Prediction of Density Tran- 
sients in a Volume-Heated Boiling System, by 
R. P. Lipkis, G. Liu, and N. Zuber, University of 
California 

Prediction of Heat-Transfer Burnout, by L. 
Bernath, E. 1. du Pont de Nemours & Co., Inc. 
Correlation of Maximum-Heat Flux Data for 
Boiling Liquids, by W. Rohsenow and P. Griffith, 
Massachusetts Institute of Technology 

Effect of Agitation at the Critical Temperature 
Difference for a Boiling Liquid, by F. S. Pramuk 
and J. M. Westwater, University of Illinois 

Heat Transfer in the Condensation of Metal 
Vapors, Mercury, and Sodium up to Atmospheric 
Pressure, by C. F. Bonilla and B. Misra, Colum- 
bia University 

Heat and Mass Transfer During Cooling and 
Condensation of Saturated Titanium Tetra- 
chloride-Nitrogen Mixtures, by R. W. Schuler 
and J. B. Abell, Research and Engineering Divi- 
sions, Monsanto Chemical Co. 

Simultaneous Heat and Mass Transfer in Partial 
Condensation, by E. Kent and R. L. Pigford, 
University of Delaware 


TUESDAY, MARCH 22 


9:00 a.m. 
Presiding: O. P. Bergelin (Technical Session No. 
6) 

Properties of Evaporated Metal Films Related to 
Their Use for Surface-Temperature Measure- 
ment, by 7. B. Simson and C. C. Winding, 
Cornell University 

Distribution of Temperature in 1-2-Pass Heat 
Exchangers With Shell-Side Fluid Changes in 
Phase and Temperature, by H. T. Bates, Uni- 
versity of Nebraska 

Recorrelation of Data for Convective Heat Trans- 
fer Between Gases and Single Cylinders With 
Large Le og a: Differences, by W. J. 
Douglas and S. W. Churchill, University of Michi- 
gan 

Effect of Void Volume and Prandtl Modulus on 
Heat Transfer in Tube Banks and Beds, by 
Joel Weisman, Brookhaven National Laboratory 
Heat Transfer and Fluid Friction in a Shell and 
Tube Exchanger With a Single Baffle, by F. W 
Sullivan and O. P. Bergelin, University of Dela- 
ware 





Preparations for the ASME Diamond Jubilee Annual Meeting, to be held in Chicago, 


Ill., Nov. 


13-18, were reported at a dinner meeting held recently in the host city, 


with more than 80 in attendance. Indications that this is to be the biggest and best 
meeting yet are disclosed by the progress reports of the chairmen or their representa- 
tives seated, left to right, C. W. Parsons, secretary, Executive Committee; W.A.Dundas, 
Annual Banquet; J. D. Cunningham, past-president, ASME, and co-chairman, Execu- 


tive Committee; Mrs. Alexander Gowie, Ladies’ Committee; 


R. H. Bacon, chairman, 


General Arrangements; F. J. Hamilton, Reception; and E. C. Bailey, Liaison With Chi- 


cago Section. 
A. J. Snider, Hotel; R.A. 
Commemoration; John Dolio, Publicity; 
shaw, Entertainment and Hospitality; 


Standing, ra to right, E. F. Obert, vice-chairman, Technical Program; 
Budenholzer, American Power Conference; 
W.H. Pletta, Plant Inspection; A. B. Open- 

T. N. Gluck, vice-chairman, Registration, In- 


Paul Berndt, 


formation, and Tickets; and E. P. Berg, Finance. 
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Technology Executives Conference at Gulf Research Laboratories, Harmarville, Pa., Jan. 13-14, discussed the problems of 


the ASME Board on Technology Professional Divisions Committees. 


Reports were given by Professional Divisions leaders, 


some of whom are shown, /eft to right, R. G. Folsom, member, Professional Divisions Committee; R. C. Allen, chairman, ASME 
Main Research Committee; D. H. Cornell, member, Professional Committee; and Otto de Lorenzi, chairman, ASME Publications 


Committee. 


ASME Technology Executives Conference 
Discusses Problems of Meetings, Profes- 
sional Divisions, Publications, and 


Research Committees 


Upwarp of 50 ASME Committee members 
attended a two-day Technology Executives 
Conference at the Gulf Research Laboratories, 
Harmarville, Pa., Jan. 13 and 14, 1955, for the 
purpose of discussing problems relating to the 
Board on Technology and the Professional 
Divisions, Meetings, Publications, and Re- 
search Committees. 

The Conference was an expansion of the one 
held by the Professional Divisions Committee 
at the Knolls Laboratory of the General 
Electric Company, Schenectady, N. Y., in 
February, 1954. (See Mecuanicat ENGINEER- 
inG, March, 1954, pp. 298-300.) 


Gulf Research Laboratories Hosts of 
Conference 


As hosts of the Conference, the Gulf Re- 
search and Development Company provided 
registration and social facilities at the William 
Penn Hotel for members who arrived on 
Wednesday and buses to and from the labora- 
tories on Thursday and Friday. Approxi- 
mately 18 members of the Laboratories staff 
were on hand to handle the innumerable de- 
tails of the Conference and serve the needs of 
individuals. At the Laboratories provision 
was made for coffee breaks and luncheons at 
the cafeteria, and a two-hour inspection tour 
of the buildings and research projects at 
Harmarville on Thursday afternoon. 

On Thursday cvening the hosts met with 
the visiting ASME members for a cocktail 
hour and dinner at the University Club. At 
the dinner, at which about 30 Gulf engineers 
were also present, E. W. Jacobson presided. 
He paid personal tribute to T. R. Olive, who 
had served as chairman of the Board on 
Technology in 1954 when the idea of the 
Conference was conceived and put into action, 
and to T. F. Perkinson who had conducted the 
1954 Conference at the Knolls Laboratory. He 
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introduced J. Edward Taylor, head of the Auto- 
motive Division, Gulf Research and Develop- 
ment Laboratories, who gave an illustrated 
and informative talk entitled, *‘A Quick Look 
at New Gasolines and Oils.”’ 


E. W. Jacobson Opens Conference 


E. W. Jacobson, chairman, ASME Pro- 
fessional Divisions Committee, served as 
general chairman of the Conference; R. B. 
Smith, chairman, ASME Board on Technology, 
as co-chairman; and J. M. Clark, ASME 
Divisions Manager, as secretary of the Con- 
ference. 

In opening the Conference on Thursday 
morning, Mr. Jacobson referred to the 1954 
Conference and to the decision to enlarge the 
scope of the 1955 Conference by including the 
Board on Technology and the standing com- 
mittees operating under the Board. He 
called attention to the presence at the Confer- 
ence of D. W. R. Morgan, ASME President; 
Thompson Chandler, vice-president, Region 
V; and S. G. Eskin, of the ASME 1955 
Nominating Committee. 

B. B. Wescott, director, Gulf Laboratories, 
Mem. ASME, delivered a friendly address of 
welcome in which he described briefly the 
organization of the Gulf Laboratories and the 
activities carried on by its numerous divisions 
which employ about 1250 persons. 

President Morgan responded to the address 
of welcome with an expression of appreciation 
of the Society of the courtesies extended by the 
Laboratories. 

Mr. Smith spoke of the basic responsibility 
of the Society in the creation and dissemination 
of engineering information, and reminded his 
audience that they and the committees they 
represented were responsible for the policies 
and mechanisms by means of which the society 
discharged its functions in these fields. He 


posed two general questions to be answered 
in a re-examination and reappraisal of Society 
publications: 

1 Are we meeting the requirements of 
Society members? 

2 Are we dynamic, progressive, and ag- 
gressive in meeting the responsibilities of the 
Board on Technology and the Committees 
repcrting to that Board? 


There had always existed some difficulty in 
understanding the functions of the Board, he 
said, because of their twofold nature—staff and 
line functions. The Board had taken the posi- 
tion that it should discharge the staff func- 
tions and the committees, the line responsi- 
bilities. 


ASME Members Survey Questionnaire 


O. B. Schier, 2nd, assistant secretary ASME, 
distributed copies of the initial report of the 
ASME Members Survey Questionnaire with 
tabulations of the responses to it. Of the 
36,741 members who received the questionnaire 
last summer, 56 per cent or 20,575 had replied. 
A few high lights of the replies were em- 
phasized by Mr. Schier, and it was announced 
that C. B. Peck, chairman of the Survey Com- 
mittee, was planning to prepare two articles 
for MecHaNicaL ENGINEERING, One to cover 
the over-all results and the other to be based 
on correlations between certain categories of 
replies with others, where age, specialized 
interests of individuals, and similar relation- 
ships might have considerable significance. 

At the question period which followed, a 
number of correlations not yet considered by 
the Survey Committee were offered. 


ASME Publications 


In opening the two-hour discussion on 
Society publications, R. G. Folsom, member 
Professional Divisions Committee, said that 
the present publications policy had been the 
result of years of development in which many 
ideas had been advanced from time to time. 
Publications were important, he asserted, be- 
cause one of the objectives of the Society was 
the dissemination of technical information. 
Publications served the objectives in two ways: 
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Among the leaders who addressed the Technology Executives Conference are, /eft to right, P. R. Sidler, member, Professional 
Divisions Committee; R. W. Flynn, chairman, ASME Meetings Committee; R. B. Smith, chairman, ASME Board on Technology 
and chairman of the Board’s Nominating Conference; and B. B. Wescott, director, Gulf Research Laboratories, who welcomed 
the conferees to Gulf Research and Development Company Laboratories, hosts to the meeting 


(a) They provided a record of the contributions 
made by members for the benefit of fellow 
members, and (4) they provided a service to 
the engineering profession and to the nation. 

Seven topics relating to publications, placed 
on the program for discussion, were then out- 
lined by Professor Folsom: 

1 What is the present publications policy? 

2 What can be done about publication of 
more Division papers? 

3 Is preprinting equivalent to publication? 

4 How to select papers for Transactions. 

5 Experience with individual Division pub- 
lications. 

6 Comparison with publications policies 
of other societies. 


7 Budgeted funds for publications. 


Otto de Lorenzi, chairman, ASME Publica- 
tions Committee, and George A. Stetson, 
editor of the Society, discussed the seven items 
in brief and generalized terms. It was pointed 
out: 


1 That the present policy, adopted in 
January, 1948, aims to give maximum pub- 
lications service with minimum expense and 
waste. However, owing to increased load of 
papers recommended for publication in full and 
increased cost of all printing items, the net cost 
of Transactions is today higher than ever be- 
fore, in spite of the greatly reduced number of 
copies printed as a result of abandonment of 
free distribution in favor of subscriptions at 
nominal rates. 

2 That more Division papers would in- 
crease cost to the Society; however, some divi- 
sions issue proceedings of their conferences as 
independent publications priced to recover a 
considerable portion of the manufacturing 
expense. 

3 That ASME preprints constitute publica- 
tion in a legal sense, but in many cases are not 
considered by authors and others to be satis- 
factory means of publication because of their 
impermanent form and because they afford 
no opportunity for thorough editing or for 
printed discussion. 

4 That papers are selected for Transactions 
on the basis of the recommendations of the 
contributing divisions and committees by the 
Editor on authority delegated to him by the 
Publications Committee. Other alternative 
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methods were suggested, including an advisory 
review committee of the Publications Com- 
mittee. 

5 That several divisions use a number of 
schemes for publishing papers not selected for 
Transactions, such as proceedings of Division 
Conferences 

6 That the practices of other engineering 
and scientific societies differ materially from 
those followed by ASME but the problems of 
publication are common to all societies and 
are frequently modified because of rising costs 
and the criticism of members. 

That the budgeted funds for ASME 
periodical publications were reported in the 
January, 1955, issue of MecuanicaL ENGINEER- 
ING, although not in sufficient detail to show 
all of the breakdowns of income and expense 
that an individual member might wish 
to know. Net Transactions expense was 
$50,509.38 in 1943-1944. By placing Transac- 
tions on a subscription basis in 1948 this 
figure had been reduced to $32,205.56 in 1948- 
1949; but rising costs and volume of material 
printed had increased this net expense to 
$84,972.14 in 1953-1954. Efforts to reduce 
this net expenditure were being sought by the 
Council and the Publications Committee. 


It was announced that the Publications Com- 
mittee had set up a special advisory committee 
to study the many problems relating to pub- 
lications and to make recommendations for 
the consideration of the Board on Technology. 
The views and suggestions of all interested 
persons were solicited; and in the general 
discussion that followed, many ideas, com- 
ments, and criticisms were put forward. 


Six Topics Discussed on Friday 


The program on Friday was devoted to the 
discussion of six topics: 

1 National Meetings and Division Con- 
ferences, led by J. C. Peters, member, ASME 
Professional Divisions Committee; 

2 Professional Divisions budget and 
custodian funds, led by Paul R. Sidler, mem- 
ber, ASME Professional Divisions Committee; 

3 Distribution of income and expense in 
connection with national meetings of the 
Society, led by O. B. Schier, 2nd; 


4 Section-Division co-operation led by 
D. H. Cornell, member, ASME Professional 
Divisions Committee; 

5 Research projects, led by R. C. Allen, 
Allis-Chalmers Manufacturing Company, 
chairman, ASME Main Research Committee; 
and 

6 Nominating procedure, led by R. B. 
Smith, chairman, ASME Board on Tech- 


nology. 


National Meetings and Division 
Conferences 


Mr. Peters said that it was the aim of the 
Society to provide meetings and publications 
of ever-increasing quality. He called upon 
R. W. Flynn, chairman, ASME Meetings 
Committee who said that the original ASME 
charter objective emphasized the dissemination 
of information. It was Society policy, he 
said, not to publish papers before they had 
been presented and to emphasize quality 
rather than quantity in meetings and papers. 
The report of the Board on Technology, 
accepted by the Council at the 1953 Semi- 
Annual Meeting as a desirable objective, had 
contained an outline of procedures for the 
improvement of meetings and publications 
and stressed the importance of the selection of 
able chairmen to conduct technical sessions at 
meetings. He urged all persons concerned to 
think carefully about National Meetings and 
Division Conferences and to analyze attend- 
ance statistics as a means toward planning for 
better meetings. 

Mr. Peters explained that planning a Divi- 
sion Conference was about the same as plan- 
ning a National Meeting except for the fact 
that the Division had greater responsibility in 
the Conference and assumed many tasks per- 
formed by the Secretary’s Office in the case 
of National Meetings. He explained the 
relationship of the Division and the host 
Section in the case of a Conference’ and em- 
phasized several points upon which the suc- 
cessful operation of a Conference would de- 
pend. He then called for brief reports of the 
experiences of certain Divisions in conducting 
Conferences: M. A. Scheil, secretary, ASME 
Petroleum Division; John A. Worthington, 
ASME Oil and Gas Power Division; W. E. 
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Left photo, J}. Edward Taylor, /eft, director, Automotive Engineering Division, Gulf Laboratories, being congratulated on his 


informative talk on new gasolines and oils before the Technology Executives Conference dinner by 


O. B. Schier, 2nd, center, 


assistant secretary ASME, and R. B. Smith, right, chairman, ASME Board on Technology. Right photo, B. B. Wescott, left, 
director, Gulf Laboratories, pauses to chat with David W. R. Morgan, center, ASME President, and E. W. Jacobson, chair- 


man, ASME Professional Divisions Committee, who presided over the Technology Executives Conference. 


chief design engineer at Gulf Research and Development Company. 


Belcher, Jr., ASME Instruments and Regulators 
Division; J. P. Critchlow, ASME Lubrica- 
tion Activity; H. N. Muller, Jr., ASME 
Management Division; and N. J. Hoff, chair- 
man, ASME Applied Mechanics Division. 


Professional Divisions Budget 
and Custodian Funds 


Mr. Sidler reminded members present that 
each standing committee operating under the 
Board on Technology had its own budget. 
These committees operated as a team and a fair 
allocation of Society funds to each committee 
was necessary and desirable. As to the Pro- 
fessional Divisions budget, he pointed out that 
needs and estimates of expenses had to be made 
18 months in advance. Expense items to be 
considered fell into three groups, he said, 
normal recurring items, such as stationary; 
extraordinary and nonrecurring items, such as 
promotional material and travel; and Con- 
ference items. Division Conferences were in- 
creasing in number, he stated, there being 13 
planned for the present calendar year. Divi- 
sions should plan conferences at least two 
years in advance. Under a policy adopted by 
the Council, he said, about eight Divisions had 
established custodian funds. These funds 
have been accumulated by the Divisions and 
are carried on the Society's books. They are 
used by the Divisions for certain expenses and 
projects of their own. 


Distribution of Income and Expense 


Mr. Schier described a document, ‘Policy 
Governing Distribution of Income and Ex- 
pense for National Meetings and Division Con- 
ferences,’’ which he had prepared and which is 
subject to formal approval. This document 
lists the tuajor categories of expense for both 
types of meetings and describes clearly what 
expenses are charged against the Meetings and 
Professional Divisons budgets, what expenses 
should not be incurred by the host Section, and 
other matters relating to local solicitation of 
funds, nonmember registration fees, preprints 
of papers, and exhibitions. Comments and 
criticisms on the document, copies of which 
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were distributed at the Conference, were 
solicited. 


Sections-Divisions Co-operation 


Mr. Cornell introduced the subject of 
Sections-Divisions Co-operation and called on 
Sergei Guins, member of the Sections-Divisions 
Co-operation Committee, to tell the members 
of the Conference what some of the Sections 
were doing to develop closer co-operation. 
He said that while some of the larger Sections 
held Division meetings at the local level, 
many of the smaller Sections could not do so 
and had developed discussion groups to meet 
the needs of their members who had interests 
in certain specialized areas. Some of these dis- 
cussion groups had been described in Mecuan- 
1cAL ENGINEERING. The section of the 
Sections Manual on discussion groups had been 
rewritten. In the coming year he expected to 
tackle the subject from the Professional 
Divisions’ point of view. 

Mr. Chandler discussed the subject at length 


Mr. Jacobson is 


and dwelt particularly on the Region V plan 
for regional meetings which was presented at 
the 1954 Regional Delegates Conference. He 
said that there was a growing interest in the 
Professional Divisions approach among the 
Sections and that Region V included eight 
Sections in which discussion groups are in 
operation. He expected further discussion 
of the subject by the Vice-Presidents at their 
February, 1955, meeting. 

Philip Freneau, chairman, Sections-Divisions 
Co-operation Committee, Region V, asked 
how many members of the Conference were 
active in the affairs of their Sections. A show 
of hands indicated about 30 per cent. Mr. 
Freneau then commented that too many mem- 
ers considered themselves either Sections or 
Professional Divisions men. A lively dis- 
cussion of the subject developed. 


Research Projects 


Mr. Allen read from a manuscript describing 
the ASME Research Committee, its organiza- 








Technology executives who attended the Conference were taken on an inspection 
trip around Gulf Laboratories. They are shown viewing the Gulf capacitance prod- 
uct analyzer. They also visited the machine-shop model room, entomology labora- 
tory, and the electrical oil-reservoir analyzer. 
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tion, and its special research committees, 
and told about a number of ASME research 
activities that had been successfully carried on 
in the past as well as those that are currently 
active. F. §. Mallette, ASME Research 
Manager, supplemented Mr. Allen's presenta- 
tion, and described the Society's fund-raising 
activities and the sources of funds raised for 
specific research projects. Although some 
appropriations were made by The Engineering 
Foundation for ASME research projects, the 
Foundation’s funds were limited, and from 70 
to 99 per cent of the money spent by the 
Society on research was now being contrib- 
uted by industry. 


Nominating Conference 


Mr. Smith explained that changes in the 
organization of the ASME Council and 
Nominating Committee recently adopted 
made it necessary for the Board on Technology 
to conduct a nominating conference of repre- 
sentatives of the Committees (Meetings, 
Professional, Divisions, Publications, and 
Research) that operate under the Board. This 
conference had been called to meet at the 
time of the Technology Executives Conference 
at Harmarville. Mr. Smith and the repre- 
sentatives of the four committees then retired 
for a brief executive session and later an- 
nounced that this meeting had been adjourned 
until April 1. Before that date, he said 
members or committees should send to him 
names of candidates for the office of director, 
one to serve for one year and another to serve 
four years. Names submitted to the Board on 
Technology Nominating Conference will be 
passed on to the 1955 ASME Nominating Com- 
mittee which will meet at the time of the 1955 
Diamond Jubilee Semi-Annual Meeting to be 
held in Boston, Mass., June 19 to 23. 


ASME IRD Automatic-Con- 
trol Conference Planned 
for April 25-26 


Tue campus of the University of Michigan 
in Ann Arbor will be the scene of a two-day 
conference on automatic control, sponsored by 


the Instruments and Regulators Division of 
The American Society of Mechanical Engi- 
neers. Conference Chairman John Hrones of 
M.I.T., in co-operation with the Detroit Sec- 
tion of ASME and the engineering faculty of 
the University of Michigan, has lined up an 
outstanding series of papers centered around 
the control of physical systems, physical sys- 
tems with a human operator, and business and 
economic systems. Emphasis will be placed on 
the basic dynamics of control rather than upon 
mathematical methods of solution. Specific 
papers will deal with: The steps needed to 
establish, in specific terms, the fundamental 
relationships describing the system under con- 
sideration; the validity of assumptions made; 
the character of tests made to determine essen- 
tial information; the determination of the 
actual value or range of values of the quantities 
used; and the direct application of results to 
analogous systems. 


ASME Machine Design 
Division Conference at 
NYU, April 6 


Tue Machine Design Division of The 
American Society of Mechanical Engineers 
will hold its 1955 Conference in Gould Student 
Center of the New York University, Univer- 
sity Heights, New York, N. Y., April 6. 

The one-day Divisional Conference is being 
held at the invitation of the Metropolitan 
Section of the Society as a part of the celebra- 
tion of the Centennial of NYU's College of 
Engineering. 

The papers will develop production con- 
siderations in machine design. As the indus- 
trial market is becoming more competitive, 
the designer must pay increased attention to 
the reduction of production costs without a 
sacrifice in the quality of the product. 

The technical program follows: 


WEDNESDAY, APRIL 6 


1955 ASME Regional Student Conferences 


| Region 
I New England 
II Eastern 
III Alleghenies 
IV Southern 


9:00 a.m. Auditorium 
Morning Session 
Chairman: G. F. Habach, executive engineer, 
Worthington Corp., Harrison, N. J 
Place Date 
Boston, Mass. April 22-23 
Newark, N. J. April 21 
Baltimore, Md. April 29-30 
Charlottesville, Va. April 1-2 


CR. A. 

V Midwest Toronto, Ont., Can. April 29-30 
VI Northern Tier Minneapolis, Minn. April 22-23 
VI Southern Tier Peoria, IIl. April 28-29 

| VII Pacific Northwest Corvallis, Ore. May 4-6 

| VII Pacific Southwest Berkeley, Calif. May 5-6 
VIII Northern Tier Norman, Okla. April 18-19 
VIII Rocky Mountain Tier Albuquerque, N. Mex. April 29-30 
VIII Southern Tier Houston, Texas April 25-26 
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C. Meeting April 2-3) 





| 

ASME Membership as 
of Jan. 31, 1955 

| 


| Honorary Members.......... 59 
Ee er ere ree 394 
Members......... Se APA 14,474 
Affiliates. . : 316 

Associate Members G3 ‘and 

over).. - 3d -] 

| Associate Members (30-32)... 3,166 

| Associate Members (to the age 

| GED viasass: 18,397 

MMB oils doce 40,406 

Vice-Chairman: M. G. Fangemann, general 


manager, Spring Division, John Chatillon & 
» A 


Sons, New York, N. 


Panel discussion of the following papers: 
Production Considerations in Machine Design, 
by W. C. Allen, Westinghouse Electric Corp., 
Pittsburgh, Pa. 

Designing for Production—Its Importance, Its 
Problems, and Suggested Solutions, by J. H 
Conard, Chandler-Evans Division, Niles Bement- 
Pont Co., West Hartford, Conn. 

Production Consideration in Machine Design 
With Particular Reference to Such Products as 
Ball Bearings, by Henry Michelsen, General 
Motors Corp., Bristol, Conn. 

Production Considerations in Design, by W. C 
Cadwell, Caterpillar Tractor Co., Peoria, III. 
1:00 p.m. Cafeteria 
Luncheon 

Toastmaster: John Haydock, editor, Metal Work 
ing, White Plains, N. Y. 

Speaker: Thorndike Saville, dean, college of engi- 
neering, New York University, New York, N. Y 


Subject: Early Engineering Education in the 

United States. 

2:30 p.m. Auditorium 
Afternoon Session 

Chairman: 


C. Higbie Young, —— professor 
The Cooper Union, New York, N. Y. 


Vice-Chairman: R. H. N weonsda sccsktent, Niel 
sen Hydraulic Equipment, Inc., New York, N. Y 


Panel discussion of the following papers: 


Production Considerations in Machine Design— 
Effects of Design Upon the Manufacturing Cost 
of Machine Tools and Other Mechanical Ele- 
ments, by E. P. Bullard, 3rd, Pratt & Whitney 
Aircraft Corp., East Hartford, Conn 


Mechanizing Machine Tools for Diversified Pro- 
duction, by B. D. Smith, International Harvester 
Co., Chicago, III. 

Production Consideration in the Design of Heavy 
Machinery, by C. A. Jurgensen, DeLaval Steam 
Turbine Co., Trenton, N. J 


Host 
Northeastern University 
Newark College of Engineering | 
The Johns Hopkins University | 
University of Virginia 


University of Toronto 
University of Minnesota 
Bradley University 
Oregon State College 
University of California 
University of Oklahoma 
University of New Mexico 





Rice Institute 








ASME-IME Joint Conference on Combustion 
to Be Held in Cambridge, Mass., June 15-17 


Tue program of the joint ASME-IME Inter- 
national Combustion Conference, scheduled for 
June 15-17, at Massachusetts Institute of Tech- 
nology, Cambridge, Mass., is now practically 
complete. 

For sake of uniformity, all the papers are 
being printed abroad and, following British 
practice, they will be summarized by reporters 
instead of being presented in full by the 
authors. However, the latter will be given 
opportunity for rebuttal. In this way, it 
should be possible to cover the 40 papers in 
five three-hour sessions and leave the final 
session for supplementary discussions. 


Technical Sessions 


The papers will be preprinted in five groups 
corresponding to the sessions. The first, or 
opening, session will be of a general character 
and consist of three technical papers in addi- 
tion to remarks by representatives of the two 
Societies. 

The second session will deal with boilers, 
the third with industrial furnaces, the fourth 


with internal-combustion engines, and the 
fifth with gas turbines. 


Social Events 


There will be a banquet on Thursday eve- 
ning, June 16, and an informal get-together 
with some form of entertainment on Wednes- 
day evening. As yet, plans are incomplete for 
entertaining those British guests who may con- 
template remaining over for the ASME Dia- 
mond Jubilee Semi-Annual Meeting in Boston, 
Mass., June 19-23. 

All sessions will be held at M.I.T. where 
meals will be available at either the cafeteria or 
the Faculty Club. Blocks of rooms at both 
the Hotel Statler, in Boston, and the new 
M.I.T. dormitories have been reserved for 
housing visitors from home and abroad. Ad- 
vance registration will be handled through 
ASME Headquarters and blanks will be availa- 
ble at a later date. 

The Institution of Mechanical Engineers is 
planning to repeat the Conference in London, 
England, in October, after which proceedings 
of both meetings will be printed. 


ASME Participates in First 
EJC General Assembly to Discuss 


Engineering Problems 


Employment Conditions, Nuclear Energy, Engineering 
Manpower, EJC Accomplishments, Leading Topics 


Enoineers Joint Council held its first general 
assembly—a day-long program of open pres- 
entations and discussions—on January 21, in 
New York, N. Y.  EJC is constituted of eight 
major engineering societies, of which The 
American Society of Mechanical Engineers is 
one. 

From every standpoint the conclave was an 
outstanding success—range of subjects, at- 
tendance, and participation. 

The attendance, approaching 400, repre- 
sented not only the constituent organizations, 
but also several others of large importance. 
Included were many of the nation’s leaders in 
engineering, science, and industry. In the 
panels and forums, the Government was repre- 
sented by several spokesmen. 

The spirit and hopes with which EJC had 
entered upon its first General Assembly were 
outlined by Thorndike Saville, dean of en- 
gineering, New York University, recently 
elected to his second term as President of EJC. 





Nuclear Congress 


The General Assembly served as an occasion 
for further announcement of details of the 
Nuclear Congress to be held, under EJC spon- 
sorship and with the participation of other 
organizations, Dec. 12-16, 1955, in Cleveland, 
Ohio. The broad scope of this convention, 
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momentous in its goals and magnitude were 
related by John R. Dunning, Mem. ASME, 
General Chairman of the EJC Committee on 
Nuclear Engineering and Science, dean of the 
school of engineering, Columbia University, 
and by Donald L. Katz, Program Chairman for 
the Nuclear Congress, chairman of the de- 
partment of chemical and metallurgical en- 
gineering, University of Michigan. 


Atomic Energy Changes Engineering 


In a discussion of ‘Engineering Changes 
Introduced by Atomic Energy,’’ Miles C. 
Leverett, engineering manager, aircraft-nu- 
clear propulsion, General Electric Company, 
Cincinnati, Ohio, said that there has been 
*‘brought about an increasing awareness of the 
value of good fundamental training and of 
the value of engineers sufficiently broad in out- 
look and sufficiently flexible so that they can 
think and operate effectively in a number of 
technical fields.”’ 

People with such characteristics and train- 
ing are not commonly found, he said. In his 
experience, it has proved feasible and desirable 
to create such people by intentionally throw- 
ing carefully selected mechanical, chemical, 
and electrical engineers into the heart of our 
reactor-physics activities for six months to 
two years. 


Mr. Leverett added, ‘‘Another striking tea- 
ture of the nuclear-engineer’s position is that 
his opportunity for advancement is great. 
One person in six in the nuclear-energy indus- 
try is primarily technical in background or 
function. The industry, at present, is domi- 
nated by considerations of technical feasibility. 
Only recently has the more usual dominance 
of cost considerations come to play an impor- 
tant part. This tends to give the technical- 
trained person an unusually large share in the 
direction and management of the over-all 
enterprise.” 

Commenting on the ‘‘mobility’’ of the indi- 
vidual, Mr. Leverett said, “In the nuclear- 
energy industry it is exceptional to find an 
individual of stature who has not worked at 
a number of installations and for a number of 
employers. This has had a strongly broaden- 
ing effect on the technical component of the 
industry, which certainly is beneficial.”’ 

“One noticeable characteristic of the nu- 
clear-energy industry,’’ he said, ‘‘is its growing 
similarity to the aircraft industry. In both 
cases, the Federal Government is the primary 
customer. Both industries are dominated 
primarily by military considerations. Both 
have a high percentage of technical content. 
There is a considerable amount of government 
ownership of production facilities.”’ 

With equal directness, the banquet speaker, 
Donald A. Quarles, Assistant Secretary of 
Defense, in Research and Development, took 
up the subject of *‘Engineers and Our National 
Well-Being.” 

“Perhaps the most important thing the 
communists have done,’’ Mr. Quarles said, 
‘thas been to modernize their educational sys- 
tem and to orient it strongly toward the physi- 
cal sciences and industrial technology. They 
have increased their scientific and technological 
potential by an order of magnitude. They 
are turning out engineers and scientists at 
more than twice the rate in this country. If 
current trends continue, it will be a matter of 
only a few years before their scientific and tech- 
nical manpower exceeds ours.” 

It is important, he remarked, for us to work 
toward national policies that enhance and 
conserve engineering manpower. He asserted 
that best utilization of available engineers re- 
quires that industrial and other employers of 
engineers must recognize their obligation to 
develop the full potential of each engineer and 
to avoid waste of his talents on nontechnical 
duties. 


Research for National Defense 


Half the total research and development po- 
tential of the nation, Mr. Quarles observed, is 
now engaged in atomic energy and aerodynam- 
ics studies for national defense. 

‘There are, of course, many by-products of 
value to our civilian economy. Nor does it 
imply that the nondenfense half is without 
benefit to defense, since, in the long-range 
sense, defense technology is founded in large 
measure on the fundamental research in our 
universities and similar institutions and on 
the technology developed in our civilian in- 
dustry.” 

On nuclear engineering of the future, Mr. 
Quarles said ‘‘One can hardly deal with the 
matter of nuclear power without raising a 
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Section of the head table at the Banquet held during the first 
Engineers Joint Council General Assembly in New York, 


N. Y., January 21 


basic question of national policy as to the 
proper place of the government in this field. 
The question is complicated by the fact that, 
for good and sufficient reasons, the govern- 
ment atrives at the present crossroads with 
an absolute monopoly and with national-se- 
curity reasons for perpetuating some aspects 
of the monopoly. This poses a difficult 
question. 

“On the one hand, it is apparent that, if we 
really believe in free enterprise and in getting 
government out of all business activities, ex- 
cept those necessary in the public interest and 
that cannot be properly performed by private 
enterprise, then the time certainly has come 
to start getting the government out of the 
atomic-power business."’ 

“On the other hand, there are plausible 
arguments that the people’s money has been 
spent to develop the art and to produce fis- 
sionable or nuclear fuel and operate the power 
plants for the people.’’ Of course, the hitch 
in this argument is the hidden premise that 
government operation of such power systems 
would be in the best interest of the people. I, 
at least,"’ added Mr. Quarles, ‘believe it would 
not. Therefore I take great satisfaction in 
the enactment of the Cole-Hickenlooper Act, 
which, while not proscribing government 
operation, wisely provided for an orderly tran- 
sition to private ownership and operation of 
nuclear-power facilities."’ 

Engineering manpower and the history and 
activities of the Engineering Manpower Com- 
mission of EJC were major subjects of the 
General Assembly. The luncheon speaker, 
Dael Wolfle, of Washington, D. C., advised 
that substantial relief of the shortage of en- 
gineers, scientists, and other professionals 
could be achieved by a determined effort to 
induce qualified high-school graduates - to 
proceed to college. 


High-School Students for 
Engineering 


Dr. Wolfle, administrative secretary, the 
American Association for the Advancement 
of Science, said ‘‘There is a supply which is not 
now being developed. It consists of bright 
high-school graduates who do not go to col- 
lege. If arrangements could be made to get 
that group through college, the number of 
average or better college students could be 
doubled. The problem is partly economic. 
Many bright boys and girls do not have the 
money a college education would require. 
But, even more, the problem is social. Many 
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bright boys and girls grow up without ever 
having been interested in developing and using 
their superior abilities.” 


Engineering Manpower 


At the forum discussions on engineering 
manpower, Thomas H. Chilton, technical 
director, E. I. du Pont de Nemours & Company, 
Inc., was chairman. Participants included 
S. C. Hollister, dean, college of engineering, 
Cornell University; M. H. Trytten, director, 
Office of Scientific Personnel, National Re- 
search Council and consultant to Engineering 
Manpower Commission; Carlton S. Dargusch, 
consultant to EMC; James M. Mitchell, Dep- 
uty Assistant Secretary of Defense, Manpower 
Personnel; Norman A. Shepard, chemical direc- 
tor, American Cyanamid Company; H. A. 
Meyerhoff, executive director, Scientific Man- 
power Commission; and Commander Carrison, 
of the Navy. 

Mr. Mitchell and Commander Carrison ex- 
plained the Government's proposed national- 
reserve plan. 


Employment and Unionization 


In opening the panel and discussion on 
‘Employment Conditions and Unionization— 
Their Effect on the Engineer,’’ G. Brooks 
Earnest, chairman, made a revealing report on 
a questionnaire submitted to the members by 
ASCE, ASME, and AIEE, which have a total 
membership of 127,000. Dr. Earnest, presi- 
dent, Fenn College, Cleveland, Ohio, said the 
results were being presented for the first time. 
Of the 112,225 questionnaires mailed (certain 
membership classifications were not included), 
64,206 or 57 per cent responded. 

Mr. Earnest said ‘‘of the 64,206, only 2348 
or about 3.7 per cent were actually members 
of an established collective-bargaining group. 
However, 17,318 or 27 per cent reported as 
not being opposed to collective bargaining. 
Furthermore, 12,833 or 20 per cent reported 
they believed collective bargaining would be 
advantageous to them. Of 8199 reporting 
from two member societies in this category 
(the third did not ask the question), 347 or 
about 0.9 per cent would prefer to be repre- 
sented by a craft or labor union.” 

“It is important to note that 45,992 or 72 
per cent of the 64,206 returns opposed collec- 
tive bargaining for professional engineers and 
that 42,314 or 66 per cent felt collective bar- 
gaining is incompatible with professional 
status." 


EJC; Harold S. Osborne; 
C. E. Davies, secretary, ASME; and G. B. Earnest 





Left to right: Brig. Gen. Stewart E. Reimel (ret.), secretary, 


E. L. Chandler, treasurer, EJC; 


‘The results of the questionnaires from these 
three societies present a challenge to the en- 
gineering profession. We do not know the 
thinking of the remaining 43 per cent of the 
112,225 members polled who did not respond. 
But assuming it might approximate the 
thinking of the 57 per cent responding, there 
then would be 31,500 members who are not 
opposed to collective bargaining for profes- 
sional engineers. We are charged with the 
responsibility of first converting 31,500 of our 
own members to the true professional-status 
category.” 

“These percentages, resulting from ques- 
tionnaires to members of three constituent 
societies of EJC, ‘point up’ the missionary 
work ahead of us in spite of the permissive 
clauses in the Taft-Hartley Act.”’ 


Collective Bargaining 


On the question, ‘‘Is collective bargaining 
compatible with professionalism?’’ an em- 
phatic negative was voiced by Nathan W. 
Dougherty, dean of the college of engineering, 
University of Tennessee, member of the EJC 
Committee on Employment Conditions. 

‘Bargaining groups cannot grow into unity 
groups or professional associations,’ reminded 
Dean Dougherty. “They are committed to 
the concept of jurisdictions rather than per- 
formance with requisite knowledge and skill. 
They must emphasize seniority to hold their 
membership and strength. Jurisdictions and 
seniority are in direct conflict with the con- 
cept that ability must be recognized and given 
first place. To a professional, the sole cri- 
terion of the work he must do is his ability to 
perform with needed knowledge and re- 
sponsibility. -When working conditions 
are determined by group action the very na- 
ture of professionalism is violated. . . .Why 
should a professional have to turn to collec- 
tivism to get a salary raise? If such conditions 
exist, it is because professionals in manage- 
ment are not assuming their responsibility. . . . 
Any connection or pressure from management 
or fellow workers, which tends to reduce the 
engineer's freedom to make judgments, is a 
menace to his status and harmful to his posi- 
tion." 

The figures reported by Chairman Earnest 
moved E. Lawrence Chandler, assistant secre- 
tary, ASCE, and treasurer of EJC, to comment: 
‘Even though only a little more than 3 per 
cent of the membership of the three societies 
are members of unions, we are challenged by 
the circumstances that so many express a 
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favorable reaction in spite of the fact that the 
essence of collective bargaining is so foreign 
to the basic concept of professionalism and to 
the fundamental thinking inherent in creative 
engineering.”’ 

“A basic responsibility of management to 
the engineer is management's obligation to 
see that the young engineer is properly oriented 
and indoctrinated into the practicing techno- 
logical world,’’ Mr. Chandler said. 

“Members of the engineering profession 
can attain fulfillment of their maximum poten- 
tial only if their education is continued. A 
true concept of professionalism demands that 
education be a lifelong function and the em- 
ployer of engineers is obligated to see that his 
technical personnel are given maximum oppor- 
tunity for such continued training. 

‘Most important is the need to be certain 
that employee engineers are assigned to en- 
gineering work. The dignity of the individual 
thus will be respected and his professional atti- 
tude maintained."’ 


EJC Opportunities to Serve 


Carlton S. Proctor, of New York, N. Y., 
was chairman of a panel on ‘‘Service Oppor- 
tunities for Engineers Joint Council.’’ Other 
participants included C. E. Davies, secretary, 
ASME, and Harold S. Osborne, of Montclair 
N. J. Postwar guidance to the government 
by EJC on German and Japanese economic as- 
pects and the extensive efforts of EJC in the 
national water-policy field were among the 
many works of the organization reviewed in 
the discussions. 


Officers Elected 


At the annual meeting of EJC, held the eve- 
ning before the General Assembly, Dr. Saville 
was named president for a second term. E. J. 
Kates, of New York, Mem. ASME, became 
vice-president. E. L. Chandler is treasurer. 
Brig. Gen. Stewart E. Reimel (ret.), of Wash- 
ington, Mem. ASME, is secretary and E. P. 
Lange, of New York, is assistant secretary. 


ASME Ontario Section Holds 
First Management Seminar, 
Toronto, Ont., January 27 


Tue Ontario Section of The American So- 
ciety of Mechanical Engineers held its first 
Management Seminar on Thursday afternoon 
and evening of January 27. The afternoon ses- 
sion, held at the University of Toronto, was 
under the chairmanship of the ASME Man- 
agement Division Chairman, L. E. Newman. 
Four eminent speakers dealt with ‘‘Executive 
Practices," ‘‘Industrial Engineering,’’ ‘Sales 
Management,"’ and ‘“The Human Equation in 
Management.” 


Executive Practices 


In his discussion of executive practices C. H. 
Van Horne, a supervising engineer with 
Stevenson and Kellogg in Toronto, contended 
that although labor unions and social-welfare 
programs are well advanced throughout Can- 
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ada, both putting the pressure on costs, the art 
and science of management as a national en- 
deavor is still in its infancy and must be pur- 
sued more actively if we are to hold the line 
on costs. Mr. Van Horne called attention to 
our Society's close historical connection with 
the development of scientific management by 
reference to F. W. Taylor's contribution before 
the Society at Saratoga, N. Y., 52 years ago. 

T. C. Graham, head of the Institute of Busi- 
ness Administration in Toronto, discussed in- 
dustrial engineering by first defining it after 
Dr. Lillian Gilbreth’s definition—‘*An Engi- 
neer is a person who believes in measurement, 
who knows how to measure, does measure, and 
is willing to abide by the results of this meas- 
urement."’ He showed how the industrial 
engineer of today is really yesterday's efficiency 
expert in the process of growing up. Professor 
Graham touched on the subject of monotony 
in today’s repetitive piecework production, 
which sparked a lively discussion. 

Sales Management was handled by S. E. 
Erskine, manager, Sales Apparatus Division, 
Canadian General Electric Company. Mr. 
Erskine based his talk largely on the new mar- 
keting plan developed by General Electric 
Company since the war. The plan, evolved 
after a thorough study of all the company’s 
operating departments, is now widely copied 
in other industries. 


Human Equation in Management 


H. Moore, director of Psychological Service 
Centre, Toronto, precipitated the most lively 
discussion by his presentation of the human 
equation in management. He felt that this 
area of management had suffered because, like 
other fields of social science, it has not at- 
tracted the level of mentality and people with 
the daring qualities that have been attracted 
to the physical sciences. Dr. Moore ridiculed 
the idea that human behavior can be equated. 
He maintained that if we are to successfully 
deal with interpersonal relations, we must gain 
an appreciation of the hopes, the goals, the 
values, and ideals of those we seek to influence. 

D. G. Darling, Ontario Section Chairman, 
presided over the evening session, which fea- 
tured a talk by Phil Carroll, time-study 
consultant and Fellow ASME. Mr. Darling 
commented on the 75th Anniversary of the So- 
ciety and made a certificate presentation to 
Past-Chairman Deane Pannabaker and awarded 
a 75th Anniversary medal to C. R. Davis in 
recognition of his service to the Society and 
general engineering attainment. Professor 
Allcut of the University of Toronto was cited 
for his appointment to the Power Test Codes 
Committee; Frank G. East for his 1954 ASME 
Machine-Tool Award. 


Production Management 


Mr. Carroll spoke on the subject of produc- 
tion-management errors from the viewpoint of 
the time-study specialist. By citing examples 
of nonprofit items allegedly produced at a 
profit, and profitable items loaded with costs 
not properly belonging to them, he demon- 
strated how much of our industrial management 
is deceived into a feeling of false security. He 
emphasized the need for an accurate determina- 
tion and breakdown of costs on each item if 


true manufacturing efficiency is to be achieved. 

Mr. Carroll left his audience thoroughly con- 
vinced that, through the application of time 
study in its broadest sense, a largely untapped 
reserve is available to much of North America’s 
industry, which should counter the trend to- 
ward higher costs and preserve ‘“‘the lower 
costs and higher wages’’ which is the basis of 
the high standards we enjoy. 


ASME Calendar of 
Coming Events 


March 20-23 

ASME Heat Transfer Division and the American 
Institute of Chemical Engineers Symposium, 
Kentucky Hotel, Louisville, Ky. 

(Final date for submitting papers was Nov. 1, 1954) 


March 23-24 

ASME Management Conference, Hotel Statler, 
Cleveland, Ohio 

(Final date for submitting papers was Nov. 1, 1954) 


April 6 

ASME Machine Design Division Conference, as 
part of the Centennial Celebration, New York 
University’s College of Engineering, New York, 
N. ¥. 


April 16 

The Organization Anniversary Meeting, Stevens 
Institute of Technology, Hoboken, N. J 

(No formal papers will be presented) 


April 18-21 

Diamond Jubilee Spring Meeting, Lord Baltimore 
and Southern Hotels, Baltimore, Md. 

(Final date for submitting papers was Dec. 1, 1954) 


April 25-26 

ASME Instruments and Regulators Conference, 
University of Michigan, Ann Arbor, Mich. 
(Final date for submitting papers was Dec. 1, 1954) 


June 5-10 

ASME Oil and Gas Power Conference, Hotel 
Statler, Washington, D. C. 

(Final date for submitting papers was Feb. 1, 1955) 


June 15-17 

ASME and The Institution of Mechanical Engi- 
neers, London, England, Joint Conference on 
Combustion, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

(Final date for submitting invited papers was Nov. 1, 
1954) 


June 16-18 
ASME Applied Mechanics Conference, Rensselaer 


Polytechnic Institute, Troy, N. Y. 
(Final date for submitting papers was Feb. 1, 1955) 


June 19-23 

Diamond Jubilee Semi-Annual Meeting, Hotel 
Statler, Boston, Mass. 

(Final date for submitting papers was Feb. 1, 1955) 


Sept. 12-16 

ASME Instruments and Regulators Division and 
Instrument Society of America Exhibit and Joint 
Conference, Los Angeles, Calif. 

(Final date for submitting papers—May 1, 1955) 


Sept. 25-28 

ASME Petroleum-Mechanical Engineering Con- 
ference, Roosevelt Hotel, New Orleans, La. 
(Final date for submitting papers—May 1, 1955) 


Oct. 10-12 

ASME-ASLE Second Lubrication Conference, 
Antlers Hotel, Indianapolis, Ind. 

(Final date for submitting papers June 1, 1955) 


October 19-20 

ASME-AIME Joint Fuels Conference, Niel 
House, Columbus, Ohio 

(Final date for submitting papers—June 1, 1955) 


Nov. 13-18 

Diamond Jubilee Annual Meeting, Hotel Con- 
gress, Chicago, Ill 

(Final date for submitting papers—July 1, 1955) 
(For Meetings of Other Societies, see page 291) 
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1955 American Power Conference Program 
to Be Held in Chicago Has Wide 


ASME Participation 


Utilization of new sources of energy 
among principal topics for discussion 


Tue seventeenth annual meeting of the 
American Power Conference will be held 
March 30 through April 1, 1955, in the Sher- 
man Hotel, Chicago, Ill. A program of inter- 
est to those engaged in practically every phase 
of the power industry has been arranged on 
the use of nuclear and solar energy according 
to the preliminary program released by Illinois 
Institute of Technology, which sponsors the 
conference in co-operation with 14 universities 
and The American Society of Mechanical Engi- 
neers among the nine co-operating engineering 
societies. 


Technical Program High Lights 


The technical program includes several ses- 
sions devoted to central station and industrial 
power plants, steam and gas turbines, boilers, 
fuels, water technology, atomic energy, and 
the generation, transmission, distribution, and 
utilization of power. 

The opening-day program will be high- 
lighted by a panel on the development of 
atomic energy for power purposes. The Hon. 
Bourke B. Hickenlooper, U. S. Senator from 
lowa, member of the joint Congressional Com- 
mittee on Atomic Energy, will serve as modera- 
tor. Members of the panel, scheduled for 
7:30 p.m., Wednesday, March 30, include 
Philip Sporn, Fellow ASME, representing the 
nuclear-power group, and W. L. Cisler, Fellow 
ASME, representing the Atomic Power Devel- 
opment Associates. A second session on nuclear 
power for the discussion of progress in nuclear 
technology for power generation will be held 
on Friday, April 1, at 2:00 p.m. 

Other sessions will take up such subjects as 
the efforts to capture energy from the sun's 
rays, the St. Lawrence Seaway, fault location 
with radar equipment, the impact of air condi- 
tioning on the electric-utility industry. Also 
included among the topics to be considered 
are: Principles of automatic controls and the 
importance of complete co-operation of heavy 
equipment manufacturers with utilities; re- 
search on natural-gas substitutes, coal, and 
petroleum. 


Conference Proceedings 


Each year all papers and addresses delivered 
at the Conference are published in a cloth- 
bound volume called ‘‘The Proceedings of the 
American Power Conference." A copy of this 
volume will be mailed without further charge 
to each registrant. Additional copies may be 
ordered at the registration desk or by mail. 
The price of the volume will be $6. A number 
of copies of the Proceedings of previous meet- 
ings of the American Power Conference will 
also be on sale and may be purchased at the 
registration desk. 
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Technical Program 


Sessions of particular interest to mechanical 
engineers have been selected from the program 
and follow: 


WEDNESDAY, MARCH 30 

9:00 a.m. Mezzanine Floor 
Registration 

Grand Ballroom 


Opening Meeting 


10:00 a.m. 


Chairman: A. A. 
Coal Research, Inc., 
University 
Associate Chairman: H. A. Leedy, vice-president 
and director, Armour Research Foundation 
Invocation 

Where We Stand Today in the Electric Industry, 
J. W. Evers, president, Commonwealth Edison 
Co. 

Research in the Electric-Utility Industry, H. P. 
Seelye, manager of engineering, The Detroit 
Edison Co. 

12:15 p.m. Bal Tabarin Room 
American Power Conference Luncheon 


Sponsored by The American Society of Mechani- 
cal Engineers 


Potter, president, Bituminous 
and dean emeritus, Purdue 


Chairman: David W. R. Morgan, ASME Presi- 
dent, and vice-president, Westinghouse Electric 
Corp. 


Associate Chairman: Frank Cotlerman, chairman, 
Chicago Section, ASME, and assistant directing 
engineer, Engineering Laboratories, Crane Co 
Speaker: Harold Quinton, president, Edison 
Electric Institute, and president, Southern Cali 
fornia Edison Co. 
Subject: Engineers and The Electric Utilities 
2:00 p.m Grand Ballroom 
Central-Station Steam Generators 


Chairman: H. H. Hemenway, Jr., chief engineer, 
Steam Division, Foster Wheeler Corp. 
Associate Chairman: R. C. Porter, professor of 
mechanical engineering, University of Michigan 
The Monotube or Once-Through Boiler J 
Standard or Supercritical Pressures. A 
Hunter, vice-president, Combustion Ens ae 
Inc. 
The Operation of Large Central-Station Steam 
Generators. . V. Williamson, vice-president, 
and J. K. Bryan, assistant to superintendent, 
Production, Union Electric Co. of Missouri 
2:00 p.m. Louis XVI Room 
Water Resources 


Chairman R. H. Bradford, 
Ebasco Services Inc 
Associate Chairman: E. M. Fucik, executive vice- 
president, Harza Engineering Co. 

St. Lawrence Seaway—Progress Report and 
Economic Outlook, R. F. Stellar, engineer, St. 
Lawrence Seaway Development Corp 

Utilization of Saline Waters. D. S. Jenkins, 
Department of the Interior, Washington, D. C. 
Some Effects of Precipitation on Ground Water 
in Wisconsin. W. J. Drescher, district geologist, 
Ground Water Branch, Water Resources Divi- 
sion, U. S. Geological Survey, Madison, Wis 

Use of Water for Irrigation, Navigation, and 
Power. R. J. Pafford, Jr., head hydraulic engi 
neer, Missouri River Division, Corps of Engi- 
neers, Omaha, Neb 


regional manager, 


2:00 p.m. Assembly Room 
Industrial Steam and Power 
Chairman: C. R. Earle, executive editor, Power 

Engineering 


Associate Chairman: G. A. Mierendorf, super- 
intendent of power plants, A. O. Smith Co. 
ars Should Industry Generate Electricity? 
L. Jones, principal power engineer, E. I. du 
i de Nemours & Co., Inc. 
Let’s Take the Guesswork Out of Industrial 
Power Costs. F. B. Banton, consulting engineer, 
Downers Grove, IIl. 
Fast Starting of 150,000-lb Per Hr Industrial 
Boilers. C. E. Morrow, factory planning engineer, 
and R. F. Born, mechanical engineer, Western 
Electric Co. 
How to Reduce Spreader Stoker Fly Ash. C. H. 
Merrow, chief plant engineer, J. I. Case Co. 


3:30 p.m. Grand Ballroom 
Research in Steam Generators 
Chairman: H. L. Solberg, head, department of 

mechanical engineering, Purdue University 
Associate Chairman: J.J. Kanter, directing engi- 
neer, Engineering Laboratories, Crane 

Research in the Field of Steam Generators: 

L. S. Wilcoxson, vice-president, The Babcock and 
Wilcox Co. 


W. H. Armacost, 
Engineering, Inc. 


vice-president, Combustion- 


Evening Forum 
7:30 p.m. Grand Ballroom 


Industrial Development of Atomic 
Energy 


Chairman: T. G. LeClair, engineering assistant 
to vice-president, Commonwealth Edison Co. 
Moderator: The Hon. Bourke B. Hickenlooper, 
United States Senator and Member, Joint Com- 
mittee on Atomic Energy, Washington, D. 


Panel Members: 

W. L. Cisler, president, The Detroit Edison Co. 
Representing the Atomic Power Development 
Associates consisting of 25 utilities, four engineer- 
ing firms, and three industrial firms 

Philip Sporn, president, American Gas and Elec- 
tric Service Corp. Representing the Nuclear 
Power Group consisting of American Gas and 
Electric Service Corp., Bechtel Corp., Common- 
wealth Edison Co., Pacific Gas and Electric Co., 
and Union Electric Co. of Missouri 

William Webster, executive vice-president, New 
England Electric System, and president, The 
Yankee Atomic Electric Company, a group of 12 
utilities 

J. F. Fairman, vice-president—engineering, Con- 
solidated Edison Co. 


THURSDAY, MARCH 31 
9:00 a.m, Grand Ballroom 
Research in Steam Turbines 


A. A. Potter, president, Bituminous 


Chairman: 
and dean emeritus, Purdue 


Coal Research, Inc., 
University 
Associate Chairman: 
partment of mechanical 
Institute of Technology 
Advances in Large Steam-Turbine Research and 
Development. H. D. Emmert, assistant chief 
engineer, Steam Turbine Section, Allis-Chalmers 
Manufacturing Co. 

The Development Laboratory as an Engineering 
Tool in Research and Development in the Field 
of Steam Turbines and Auxiliaries. F. K. Fischer, 
manager, development engineering, Steam Divi- 
sion, Westinghouse Electric 

Research and Development in the Field of Tur- 
bine-Generator Prime Movers in the General 
Electric Company. G. B. Warren, vice-president 
and general manager, Turbine Division, General 
Electric Co. 


Frank D. Carvin, head, de- 
engineering, Illinois 


9:00 a.m. Assembly Room 
Water Technology I 
Symposium: Operation of Demineralizers for 


Treating Make-Up for Steam-Power Plants 
Chairman: Louis Wirth, Jr., chairman, Water 
Technology Division, Chicago Section, ASME, 
and special service engineer, Ion Exchange Divi- 
sion, National Aluminate Corp. 

Associate Chairman: W. R. Homan, chemical 
engineer, Commonwealth Edison Co. 
Demineralization of Make-Up for Public-Utility 
Plants. A. Wallace, assistant general produc- 
tion manager, and L. W. White, chemical engineer, 
Iowa Electric Light and Power Co. 
Demineralization of Boiler-Feed Make-Up for 
Paper Mills. 7. J. Judge, power co-ordinator and 
division power engineer, and C. L. Davis, Jr., 
chemical engineer, International Paper Co. 
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Treatment of Make-Up Water With a Four-Bed 
Demineralizing Plant. W. M. Mayer, results 
engineer, Central Power and Light Co 
Treatment of Make-Up Water with Automatic 
Mixed-Bed Demineralizer. S. F. Borgel, mechani- 
cal engineer, Pennsylvania Electric Co.; J. H. 
Brendlen, engineering department, Gilbert Associ 
ates, Inc.; and V. J. Calise, vice-president, Graver 
Water Conditioning Co 


9:00 a.m. Louix XVI Room 
Industrial Applications 
Chairman F. A. Compton, vice-president, 


Detroit Edison Co 

Associate Chairman: D. G. Ryan, professor of 
mechanical engineering, University of Illinois. 
The Impact of Air Conditioning on the Electric- 
Utility Industry. Fischer Black, editor and pub 
lisher, Electrical World 

Automatic Controls—Their Effect on Industry. 
John Diebold, management consultant, John Die 
bold and Associates, Inc., and editor and pub 
lisher, Automatic Controls 

The Importance of Complete Co-Operation of 
Heavy Equipment Manufacturers With Utilities. 
O. V. Tally, director of industrial sales, Allis- 
Chalmers Manufacturing Co. 


12:15 p.m. Bal Tabarin Room 


American Power Conference Luncheon 
Sponsored by the American Institute of Electrical 
Engineers 

Chairman: '.A. C. Monteith, president, AIEE, and 
vice-president, Westinghouse Electric Corp 
Associate Chairman: H_ R. Heckendorn, chair- 
man, Chicago Section, AIEE, and assistant super- 
intendent, manufacturing engineering, Western 
Electric Co. 

Speaker: C. H. Linder, vice-president, General 
Electric Co. 

2:00 p.m. Grand Ballroom 
Central-Station Power Plant 
Chairman: R. D. Maxson, vice-president, Com- 

monwealth Edison Co. 
Associate Chairman: E£. C. Lundquist, professor 
of mechanical engineering, State University of 
Iowa 
Central-Station Design for Over-Ail Economy. 
Paul Gourdon, consulting mechanical Engineer, 
Ebasco Services Inc. 
Dynamic Behavior of Power-Plant Stacks Under 
ind Loading. C. G. Merriman, civil engineer, 
and Sacid Osker, assistant division supervisor, 
mechanics division, engineering laboratory and 
research department, Detroit Edison Co 
Foundation Problems in Power-Plant Design and 
Construction. W. S. Housel, professor of civil 
engineering, University of Michigan 
2:00 p.m. Crystal Room 
Research in Fuels 


Chairman: L.C. McCabe, chief, Fuels and Explo 
sives Division, Bureau of Mines, United States 
Department of the Interior, Washington, D. C 

Martin Elliott, professor of 
Illinois Institute of 


Associate Chairman 
mechanical engineering, 
Technology 
| ae Trend in Coal-Freight Rates. F. K. 
Edwards, director, Department of Coal Econom 
ics, National Coal Assoc. 
Research in Natural-Gas Substitutes. E. S 
Pettyjohn, vice-president and director, Institute 
of Gas Technology 
Research in Coal Industry. H. J. Rose, vice 
president and director of research, Bituminous 
Coal Research, Inc 
Research in the Petroleum Industry. J. K 
Roberts, general manager, Research and Develop 
ment, Standard Oil Co. of Indiana 
2:00 p.m. Assembly Room 
Developments in Small Gas Turbines 
Chairman: W. P. Green, manager, Heat-Power 
Division, Armour Research Foundation. 
Associate Chairman: N. A. Hali, professor of 
mechanical engineering, University of Minnesota 
Research and Development of an Experimental 
a Regenerator for Automotive Gas Turbines. 
W. Chao, gas-turbine department, Scientific 
pladehoen Ford Motor Co 
Progress in Automotive Gas Turbines. S. D 
Hage, chief project engineer, gas-turbine depart 
ment, Boeing Airplane Co 
3:30 p.m Assembly Room 


Automatic Generating Equipment for 
Utilities 


Chairman: E£. L. Dahlund, chief engineer, diesel- 
engineering department, Fairbanks, Morse and 
Co 
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Associate Chairman: R. Tom Sawyer, manager, 
research department, American Locomotive Co 
Mobile Electric Automatic Generating Equipment 
for Utilities. B. H. Hefner, chief electrical engi 
neer; K. O. Bower, A-C Engineer; and E. A 
Armstrong, consultant, Electro-Motive Division, 
General Motors Corp. 

Starting Characteristics of Isolated Large Diesel 
Generators With Initial A-C Load. Leo Brinson, 
product engineer, Nordberg Manufacturing Co.; 
A. H. Hoffmann, design engineer, Westinghouse 
Electric Corp.; and R. W. Flugum, consulting and 
application engineer, Westinghouse Electric Corp 


Grand Ballroom 
All Engineers Dinner 


Presiding: Fischer Black, editor, Electrical World, 
The University of Illinois Choir, Paul Young, 
Director 

Speaker: Alexander M. Beebee, president, Roches- 
ter Gas and Electric Company, Rochester, N. Y. 


FRIDAY, APRIL 1 
9:00 a.m. Grand Ballroom 
Gas Turbines for Power Plants 


Chairman: J. J. Yellott, director of research, 
Locomotive Development Committee, Bitumi- 
nous Coal Research, Inc. 

Associate Chairman: B. G. A. Skrotski, associate 
editor, Power, McGraw-Hill Publishing Co. 
Combined Gas-Turbine Steam-Turbine Power- 
Plant Cycles. A. A. Hafner, manager, Production 
Planning and Marketing Research, Gas Turbine 
Division, and W. B. Wilson, manager, Power 
Generation Engineering, Industrial Engineering 
Section, General Electric Co. 

5000-hp Dua!l-Shaft Gas-Turbine Power Plant. 
J.0O. Stephens and D. F. Bruce, Gas Turbine Engi 
neering, Westinghouse Electric Corp. 

Application of Gas Turbines to Nuclear-Power 
Plants. H. E. Grantz, manager, and B. H. Neuffer, 
power-plant analyst, Atomic Power Equipment 
Engineering Subsection, General Electric Co. 


6:45 p.m. 


9:00 a.m. Assembly Room 


Cooling Towers for Central-Station 
Plants 


Chairman: A. R. LeBailly, partner, Sargent and 
Lundy 

Associate Chairman: J. 7. Anderson, department 
of mechanical engineering, Michigan State Col- 
lege 

Cooling Towers—Their Influence on Prospective 
Plant Sites. R. W. Gaussmann, power-produc 
tion engineer, Indianapolis Power and Light Co, 
Cooling Towers for the Power Industry. F. J- 
Lockhart, manager of product development; 
J. M. Whitesell, chief products-development engi 
neer; and A. C. Catland, Jr., senior contract 
administration engineer, The Fluor Corporation, 
Ltd 


9:00 a.m. Crystal Room 


Water Technology II 


Chairman: L. N. Scharnberg, general chairman, 

Engineers’ Society of Western Pennsylvania 

Water Conferente 

Associate Chairman: M. B. Golber, head power 

plant engineer, Armour and Co. 

Centralized Control of Boiler and Feedwater 

Chemical Treatment of the Valley Steam Plant. 

C. Alexander, superintendent, and Jack 

Kotenthal, laboratory technician, Valley Steam 

Plant, Department of Water and Power, Los 

Angeles, Calif 

Application and Treatment of Water for Heat- 

Pump Systems. C. W. Millsom, vice-president, 

Acme Industries 

9:00 a.m. Louix XVI Room 

Electrical-System Planning I 

Chairman: E. A. Cooper, chairman, Power 

Group, Chicago Section, AIEE, and electrical 

engineer, Harza Engineering Co 

Associate Chairman: E. B. Eggers, research engi- 

neer, Illinois Institute of Technology 

aes Systems for Long-Range Growth. 
. L. Melvin, chief consulting engineer, Ebasco 

EF. Inc. 

Location of Future Generation—Economic Analy- 

sis. . P. Wilson, manager, of power production, 

Illinois Power Co. 


10:30 a.m. Louis XVI Room 
Electrical-System Planning II 


Chairman: W. A. Lewis, dean of the Graduate 
School. Illinois Institute of Technology 





Associate Chairman: L. Nicholson, manager, 
engineering, General E lectric Co. 

The Function of Land-Use Surveys in Power 
Planning. E. L. Kanouse, assistant engineer of 
construction and design, and J. W. Reinhard 
electrical engineering associate, Department of 
Water and Power, Los Angeles, Calif. 
Possibilities for Greater Regional Co-Ordination 
of Power Systems in the United States. / 
Adams, chief, Bureau of Power, Federal Power 
Commission, Washington, D. C 


Crystal Room 
Water Technology III 


Chairman: W. L. Jackson, vice-chairman, Power 
Station Subcommittee, Prime Movers Committee 
Edison Electric Institute 

Associate Chairman: Seldon Adkins, director, 
Technical Service, Boiler Feedwater, National 
Aluminate Corp. 

Conditions Where Sticking of soe Pressure 
Steam Valves May Occur. C. L. Mead, design 
engineer, General Electric Co. 

Blue-Blush Characteristics. F. G. Straub, re 
search professor of chemical engineering, Univer 
sity of Illinois 


10:30 a.m. 


10:30 a.m. Assembly Room 
Industrial Steam Generators 


Chairman: Ben G. Elliott, chairman, department 
of mechanical engineering, University of Wiscon 
sin 

Associate Chairman: N. L. Markerich, co-chair- 
man, Power and Fuels Division, Chicago Section, 
ASME 

Air Preheater for Small Power Plants. W. &£ 
Hammond, chief engineer, and C. L. Brown, techni- 
cal consultant, Air Preheater Corp. 

Standard Steam Generators—Infiuence of De- 
sign Changes on Cost. D. Cassino, design engi- 
neer, Foster Wheeler Corp. 


12:15 p.m. Bal Tabarin Room 
American Power Conference Luncheon 


Sponsored by the Western Society of Engineers 
Chairman: J. F. Sullivan, Jr., president, Western 
Society of Engineers and manager of construction, 
Commonwealth Edison Co 
Associate Chairman: R. G. Owens, dean of engi 
neering, Illinois Institute of Technology 
Speaker: Farrington Daniels, chairman, depart- 
ment of chemistry, University of Wisconsin 
Subject: Solar Energy 
2:00 p.m. Grand Ballroom 
Progress in Nuclear Technology for 
Power Generation 


Chairman: D. H. Loughridge, dean of engineer 
ing, Northwestern Technological Institute 
Associate Chairman: <A. W. Kramer, editor 
Power Engineering 

The Nuclear Plant as a Part of Future Power Sys- 
tems, B. R. Prentice, manager, Atomic Power 
Studies, and A. G. Mellor, application engineer, 
Electric-Utility Engineering, General Electric Co 
Reactor Research and Development. W. K 
Davis, deputy director, Division of Reactor De 
velopment, Atomic Energy Commission, Wash 
ington, D. C 

Sodium-Graphite Reactor Power Plants. ( haun 
cey Starr, manager, nuclear engineering and 
manufacturing, North American Aviation, Inc 
Power From Atomic Energy. J. W. Landis, sales 
manager, Atomic Energy Division, The Babcock 
and Wilcox Co 


Louix XVI Room 
Water Technology IV 


Sponsored by Joint Research Committee on 
Boiler Feedwater Studies 

Chairman: P. B. Place, ist vice-chairman 
Joint Research Committee on Boiler Feedwater 
Studies, research department, Combustion Engi 
neering, Inc 

Associate Chairman T. J. Hodan, manager, 
water-conditioning department, Allis-Chalmers 
Manufacturing Co 

Filming Amines—Use and Misuse in Power-Plant 
Water-Steam Cycles. J. F. Wilkes, director of 
research and product development; W. L en 
man, directing chemist, Dearborn Chemical 
Company; and M. F. Obrecht, department of 
chemical engineering and water-treatment con 
sultant, Michigan State College 

Experience with Filming Amines for Improving 
Heat Transfer. J. G. Weidman, engineering de 
partment, W. H. & L. D. Betz 


2:00 p.m. 
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Junior Forum... 





Conducted by R. A. Cederberg,' Assoc. Mem. ASME 


A Liberal Education 
By F. Everett Reed,” Mem. ASME 


We often hear about the importance of engi- 
neers studying the humanities in order to give 
breadth to their education. This is important 
because such studies give the engineer perspec- 
tive to see aspects of his work other than the 
immediate problem at hand; they assist him 
in developing the ability to express himself; 
they help him to understand his fellow men 
and his society; they help him to be a better 
citizen; they acquaint him with the great 
thinkers who have provided the foundations 
of our civilization; and they give him a source 
of inspiration and recreation which is uplifting 
when discouraged, soothing when upset, 
humbling when conceited, and of a type which 
will develop his character. 


Engineering Process of Thought 


However, my thesis here is not in the direc- 
tion of humanities and a liberal education for 
engineers, but rather that a liberal-arts student 
needs some understanding of the engineering 
process of thought in order to have a liberal 
education. By the engineering process of 
thought, I mean the practice of breaking down 
complex problems into more easily compre- 
hensible parts, solving the parts, and from 
these building up the solution. 

Our present world is becoming too beset 
with complex problems and is getting to have 
too short a time constant to accept the trial- 
and-error solution of these problems on the 
basis of intuition, superstition, and prejudice. 
We need to break down our problems into 
parts which we can comprehend. We need to 
logically decide what are the controlling fac- 
torsin a problem. We need to think in funda- 
mental terms. 


Scientific Method 


The engineer has been singularly successful 
in applying the scientific method to engineer- 
ing problems. Without prejudice he can say 
whether it is better economy to build a particu- 
lar hydroelectric plant or a steam-power plant. 
This logical unprejudice thought practice has 
not been so successful as in its application to 
problems of government, social relations, or 
religion. This is partly true because social 
problems are much less tangible. However, 
we must remember that it was only a short time 
ago that calculations of the strength and de- 
flection of a beam were similarly intangible. 

Although the application of the scientific 
method is learned through mathematics and 
* Westinghouse Electric Corporation, Pitts- 
burgh, Pa. 

* Arthur D. Little, Inc., Cambridge, Mass. 
Junior Advisory Mem. ASME. 
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science, its biggest field of common application 
is probably in engineering. Even here the field 
is limited and engineering is not generally 
taught as a particular application of a broad 
general principle. There are steps being made 
to widen the field of application of the scien- 
tific method. One of these is the field of opera- 
tions research which uses scientific methods to 
assist in solving some of the complex prob- 
lems involved in executive decisions. Even 
where the problems cannot be handled in terms 
of numbers, the scientific method is still the 
most effective approach to a solution. Get- 
ting as many relevant data as practical, picking 
the major variables, analyzing the effect of 
each on the whole problem and, above all, 
being free from bias, prejudice, and precon- 
ceived notions are the basic necessities for any 
effective thinking process. 

We need to strengthen our understanding of 
the fundamentals of our social behavior. We 
need to find out what are the variables which 
determine the stability of our economic sys- 
tem. We need to evaluate the elements on 
which we base our individual lives. Why am 
I living? What do I expect to give and to get 
from the world? How do my standards fit into 
society? How should I tie my life into the 
complexity of life around me? 

In the feudal era, man could get along reason- 
ably well by following tradition and his intui- 
tion. Now we have too much power at our 
disposal. Our social and economic system re- 
sponds too rapidly to inflammatory and disturb- 
ing functions to permit the luxury of prejudice 
and fuzzy thinking. The same type of scien- 
tific thinking which has led to our material 
development must be applied to its control. 
We need more and better thinkers and analysts 
who have been trained to approach complex 
problems by first breaking them into under- 
standable parts and then solving them by 
applying, without prejudice, appropriate 
fundamentals. 


. . . Chairman’s Corner? 


Tuis month I want to briefly discuss the 
Junior Forum which is conducted under the 
direction of the National Junior Committee. 
The Junior Forum is used to describe the activi- 
ties of the National Junior Committee; to 
stimulate the younger members of the Society 
to greater participation in society affairs; re- 
port on the Junior Sessions at the various na- 
tional meetings of the Society; discuss various 
phases of professional development and indus- 


8 Chairman of National Junior Committee, 
Charles T. Miller, Engineering Division, 
Curtis-Wright Corporation, Wright Aero Di- 
vision, Wood-Ridge, N. J. 





try training methods; and report on some of 
the activities of the Section Junior Groups. It 
is intended as a sounding board for the prob- 
lems and interests of the Associate Members of 
the Society, particularly the newer members in 


this group. It cannot be truthfully said that 
the Forum has accomplished all of these goals. 
We wonder why more of you do not attend the 
Annual, Semi-Annual, Spring, and Fall Meet- 
ings of the Society when they are held in your 
part of the country—particularly the National 
Junior Committee sessions at these meetings. 
We also wonder why more of you do not pre- 
pare papers for presentation at the various 
Society meetings. 

If you have ideas as to how the Society can 
be of greater assistance to you and/or others, 
drop us a line through National Headquarters 
at 29 West 39th Street, New York 18, N. Y. 
We are not guaranteeing positive results in 
every case but feel that you will get action in 
many cases. Keep in mind that, if you wish 
to get the most from the Society, you have to 
give a little more now and then. 


Columbia University Start- 
ing Pegram Atomic 
Laboratory 


A nucLear-Puysics research building to 
house a new six-million-electron-volt accelera- 
tor has been started at Columbia University. 
The accelerator will be located on the campus. 

In making the announcement, Grayson Kirk, 
president of Columbia, said the $350,000 
structure would be known as the George B. 
Pegram Laboratory. 

The Atomic Energy Commission is providing 
$295,000 toward the cost of the building. The 
remainder is to come from the university. 

Dean George Braxton Pegram, Fellow 
ASME, is special adviser to the president of the 
university and in charge of negotiations involv- 
ing government-aided research at Columbia, 
He had a major role in development of the 
nation’s atomic-energy program. 


Meetings of Other Societies. .. 


March 14-15 
Steel Founders’ Society of America, annual meet 
ing, Drake Hotel, Chicago, III. 


March 14-16 


Society of Automotive 
meeting and forum, Netherland 
Cincinnati, Ohio 


Engineers production 
Plaza Hotel, 


March 28-29 

American Institute of Electrical Engineers, ma 
terials-handling conference, Hotel Cleveland, 
Cleveland, Ohio 


March 28~April 1 

American Society for Metals and 24 other tech 
nical societies, including the ASME Southern Cali- 
fornia Section, ninth Western Metal Exposition 
Pan-Pacific Auditorium, Los Angeles, Calif.; 
ASM, ninth Western Metal Congress, Ambassa- 
dor Hotel, Los Angeles, Calif. Society for Non- 
destructive Testing and American Welding So 
ciety, technical sessions to be held as part of 
Congress. American Foundrymen’s Society will 
meet March 28, alse as part of the Congress 


March 31—April 1 

Symposium on boundary-layer effects in aero 
dynamics, National Physical Laboratory, Ted 
dington, Middlesex, England 
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Treatment of Make-Up Water With a Four-Bed 
Demineralizing Plant. W. M. Mayer, results 
engineer, Central Power and Light Co. 
Treatment of Make-Up Water with Automatic 
Mixed-Bed Demineralizer. S.F. Borgel, mechani- 
cal engineer, Pennsylvania Electric Co.; J. H. 
Brendlen, engineering department, Gilbert Associ 
ates, Inc.; and V. J. Calise, vice-president, Graver 
Water Conditioning Co 


9:00 a.m. Louix XVI Room 


Industrial Applications 
Chairman: F. A. Compton, vice-president, 
Detroit Edison Co. 

Associate Chairman D. G. Ryan, professor of 
mechanical engineering, University of Illinois. 
The Impact of Air Conditioning on the Electric- 
Utility Industry. Fischer Black, editor and pub 
lisher, Electrical World 

Automatic Controls—Their Effect on Industry. 
John Diebold, management consultant, John Die- 
bold and Associates, Inc., and editor and pub 
lisher, Automatic Controls 

The Importance of Complete Co-Operation of 
Heavy uipment Manufacturers With Utilities. 
O. V. Tally, director of industrial sales, Allis- 
Chalmers Manufacturing Co. 


12:15 p.m. Bal Tabarin Room 
American Power Conference Luncheon 


Sponsored by the American Institute of Electrical 
Engineers 

Chairman: A.C. Monteith, president, AIEE, and 
vice-president, Westinghouse Electric Corp 
Associate Chairman: H. R. Heckendorn, chair- 
man, Chicago Section, AIEE, and assistant super- 
intendent, manufacturing engineering, Western 
Electric Co. 


Speaker: C. H. Linder, vice-president, General 
Electric Co. 
2:00 p.m Grand Ballroom 


Central-Station Power Plant 
Chairman: R. D. Masson, vice-president, Com- 
monwealth Edison Co. 

Associate Chairman: £. C. Lundquist, professor 
of mechanical engineering, State University of 
Iowa 
Central-Station Design for Over-All Economy. 
Paul Gourdon, consulting mechanical Engineer, 
Ebasco Services Inc. 
Dy ic Behavior of Power-Plant Stacks Under 
ind Loading. C. G. Merriman, civil engineer, 
and Sacid Osker, assistant division supervisor, 
mechanics division, engineering laboratory and 
research department, Detroit Edison Co. 
F dation Probl in Power-Plant Design and 
Construction. W. S. Housel, professor of civil 
engineering, University of Michigan 


2:00 p.m. 





Crystal Room 


Research in Fuels 
Chairman: L. C. McCabe, chief, Fuels and Explo 
sives Division, Bureau of Mines, United States 
Department of the Interior, Washington, D. C 
Associate Chairman: Martin Elliott, professor of 
mechanical engineering, Illinois Institute of 
Technology 
Probable Trend in Coal-Freight Rates. F. K. 
Edwards, director, Department of Coal Econom- 
ics, National Coal Assoc. 
Research in Natural-Gas Substitutes. EF. § 
Pettyjohn, vice-president and director, Institute 
of Gas Technology 
Research in Cral Industry. H. J. Rose, vice 
president and director of research, Bituminous 
Coal Research, Inc 
Research in the Petroleum Industry. /. K 
Roberts, general manager, Research and Develop 
ment, Standard Oil Co. of Indiana 
2:00 p.m. Assembly Room 
Developments in Small Gas Turbines 
Chairman: W. P. Green, manager, Heat-Power 
Division, Armour Research Foundation. 
Associate Chairman: N. A. Halli, professor of 
mechanical engineering, University of Minnesota 
Research and Development of an Experimental 
Rotary Regenerator for Automotive Gas Turbines. 
W. W. Chao, gas-turbine department, Scientific 
Laboratory, Ford Motor Co. 
Progress in Automotive Gas Turbines. S. D. 
Hage, chief project engineer, gas-turbine depart- 
ment, Boeing Airplane Co 
3:30 p.m. Assembly Room 
Automatic Generating Equipment for 
Utilities 


Chairman: E. 1. Dahlund, chief engineer, diesel- 
engineering department, Fairbanks, Morse and 
Co 
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Associate Chairman: R. Tom Sawyer, manager, 
research department, American Locomotive Co 
Mobile Electric Automatic Generating Equipment 
for Utilities. B. H. Hefner, chief electrical engi 
neer; K. O. Bower, A-C Engineer; and E. A 
Armstrong, consultant, Electro-Motive Division, 
General Motors Corp. 

Starting Characteristics of Isolated Large Diesel 
Generators With Initial A-C Load. Leo Brinson, 
product engineer, Nordberg Manufacturing Co.; 
A. H. Hoffmann, design engineer, Westinghouse 
Electric Corp.; and R. W. Flugum, consulting and 
application engineer, Westinghouse Electric Corp 


Grand Ballroom 
All Engineers Dinner 


Presiding: Fischer Black, editor, Electrical World, 
The University cf Illinois Choir, Paul Young, 
Director 

Speaker: Alexander M. Beebee, president, Roches- 
ter Gas and Electric Company, Rochester, N. Y. 


FRIDAY, APRIL 1 
9:00 a.m. Grand Ballroom 
Gas Turbines for Power Plants 


Chairman: J. J. Yellott, director of research, 
Locomotive Development Committee, Bitumi- 
nous Coal Research, Inc. 

Associate Chairman: B. G. A. Skrotski, associate 
editor, Power, McGraw-Hill Publishing Co. 
Combined Gas-Turbine Steam-Turbine Power- 
Plant Cycles. A.A. Hafner, manager, Production 
Planning and Marketing Research, Gas Turbine 
Division, and W. B. Wilson, manager, Power 
Generation Engineering, Industrial Engineering 
Section, General Electric Co. 

5000-hp Dual-Shaft Gas-Turbine Power Plant. 
J. O. Stephens and D. F. Bruce, Gas Turbine Engi 
neering, Westinghouse Electric Corp. 

Application of Gas Turbines to Nuclear-Power 
Plants. H. E. Grants, manager, and B. H. Neuffer, 
power-plant analyst, Atomic Power Equipment 
Engineering Subsection, General Electric Co 


6:45 p.m. 


9:00 a.m. Assembly Room 


Cooling Towers for Central-Station 
Plants 


Chairman: A. R. LeBailly, partner, Sargent and 
Lundy 

Associate Chairman: J.T. Anderson, department 
of mechanical engineering, Michigan State Col- 
lege 

Cooling Towers—Their Influence on Prospective 
Plant Sites. R. W. Gaussmann, power-produc- 
tion engineer, Indianapolis Power and Light Co, 
Cooling Towers for the Power Industry. F. J- 
Lockhart, manager of product development; 
J. M. Whitesell, chief products-development engi 
neer; and A. C. Catland, Jr., senior contract 
administration engineer, The Fluor Corporation, 
Ltd 


9:00 a.m. Crystal Room 


Water Technology II 


Chairman: L. N. Scharnberg, general chairman, 

Engineers’ Society of Western Pennsylvania 

Water Conferente 

Associate Chairman: M. B. Golber, head power 

plant engineer, Armour and Co. 

Centralized Control of Boiler and Feedwater 

—— Treatment of the Valley Steam Plant. 
C. Alexander, superintendent, and Jack 

a, laboratory technician, Valley Steam 

Plant, Department of Water and Power, Los 

Angeles, Calif. 

Application and Treatment of Water for Heat- 

Pump Systems. C. W. Millsom, vice-president, 

Acme Industries 

9:00 a.m. Louix XVI Room 

Electrical-System Planning I 

Chairman: E. A. Cooper, chairman, Power 

Group, Chicago Section, AIEE, and electrical 

engineer, Harza Engineering Co. 

Associate Chairman: E. B. Eggers, research engi- 

neer, Illinois Institute of Technology 

Planning Systems for Long-Range Growth. 

H. L. Melvin, chief consulting engineer, Ebasco 

Services Inc. 

Location of Future Generation—Economic Analy- 

sis. G. P. Wilson, manager, of power production, 

Illinois Power Co. 


10:30 a.m. Louis XVI Room 
Electrical-System Planning II 


Chairman: W. A. Lewis, dean of the Graduate 
School. Illinois Institute of Technology 


Associate Chairman: EF. L. Nicholson, manager, 
engineering, General Electric Co. 

The Function of Land-Use Surveys in Power 
Planning. E. L. Kanouse, assistant engineer of 
construction and design, and J. W. Reinhard, 
electrical engineering associate, Department of 
Water and Power, Los Angeles, Calif. 

Possibilities for Greater Regional Co-Ordination 
of Power Systems in the United States. /. /. 
Adams, chief, Bureau of Power, Federal Power 
Commission, Washington, D. C 


Crystal Room 
Water Technology III 


Chairman: W. L. Jackson, vice-chairman, Power 
Station Subcommittee, Prime Movers Committee 
Edison Electric Institute 

Associate Chairman: Seldon Adkins, director, 
Technical Service, Boiler Feedwater, National 
Aluminate Corp. 

Conditions Where Sticking of High-Pressure 
Steam Valves May Occur. C. L. Mead, design 
engineer, General Electric Co. 

Blue-Blush Characteristics. F. G. Straub, re 
search professor of chemical engineering, Univer 
sity of Illinois 


10:30 a.m. 


10:30 a.m. Assembly Room 
Industrial Steam Generators 


Chairman: Ben G. Elliott, chairman, department 
of mechanical engineering, University of Wiscon 
sin 

Associate Chairman: N. L. Markerich, co-chair- 
man, Power and Fuels Division, Chicago Section, 
ASME 

Air Preheater for Small Power Plants. |W. £ 
Hammond, chief engineer, and C. L. Brown, techni- 
cal consultant, Air Preheater Corp. 

Standard Steam Generators—Infiuence of De- 
sign Changes on Cost. D. Cassino, design engi- 
neer, Foster Wheeler Corp. 


12:15 p.m. Bal Tabarin Room 
American Power Conference Luncheon 


Sponsored by the Western Society of Engineers 
Chairman: J. F. Sullivan, Jr., president, Western 
Society of Engineers and manager of construction, 
Commonwealth Edison Co. 
Associate Chairman: R. G. Owens, dean of engi 
neering, Illinois Institute of Technology 
Speaker: Farrington Daniels, chairman, depart- 
ment of chemistry, University of Wisconsin 
Subject: Solar Energy 
2:00 p.m. Grand Ballroom 
Progress in Nuclear Technology for 
Power Generation 


Chairman: D. H. Loughridge, dean of engineer 
ing, Northwestern Technological Institute 
Associate Chairman: A. W. Kramer, editor, 
Power Engineering 

The Nuclear Plant as a Part of Future Power Sys- 
tems, B. R. Prentice, manager, Atomic Power 
Studies, and A. G. Mellor, application engineer, 
Electric-Utility Engineering, General Electric Co 
Reactor Research and Development. W. K 
Davis, deputy director, Division of Reactor De 
velopment, Atomic Energy Commission, Wash- 
ington, D. C 

Sodium-Graphite Reactor Power Plants. Chaun 
cey Starr, manager, nuclear engineering and 
manufacturing, North American Aviation, Inc 
Power From Atomic Energy. J. W. Landis, sales 
manager, Atomic Energy Division, The Babcock 
and Wilcox Co. 


2:00 p.m. Louix XVI Room 


Water fechnology IV 


Sponsored by Joint Research Committee on 
Boiler Feedwate’ Studies 

Chairman: P. B. Place, 1st vice-chairman, 
Joint Research Committee on Boiler Feedwater 
Studies, research department, Combustion Engi 
neering, Inc 

Associate Chairman: 7. J. Hodan, manager, 
water-conditioning department, Allis-Chalmers 
Manufacturing Co. 

Filming Amines—Use and Misuse in Power-Plant 
Water-Steam Cycles. J. F. Wilkes, director of 
research and product development; W. L. Den 
man, directing chemist, Dearborn Chemical 
Company; and M. F. Obrecht, department of 
chemical engineering and water-treatment con- 
sultant, Michigan State College 

Experience with Filming Amines for Improving 
Heat Transfer. J. G. Weidman, engineering de- 
partment, W. H. & L. D. Betz 
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Junior Forum... 





Conducted by R. A. Cederberg,' Assoc. Mem. ASME 


A Liberal Education 
By F. Everett Reed,” Mem. ASME 


We often hear about the importance of engi- 
neers studying the humanities in order to give 
breadth to their education. This is important 
because such studies give the engineer perspec- 
tive to see aspects of his work other than the 
immediate problem at hand; they assist him 
in developing the ability to express himself; 
they help him to understand his fellow men 
and his society; they help him to be a better 
citizen; they acquaint him with the great 
thinkers who have provided the foundations 
of our civilization; and they give him a source 
of inspiration and recreation which is uplifting 
when discouraged, soothing when upset, 
humbling when conceited, and of a type which 
will develop his character. 


Engineering Process of Thought 


However, my thesis here is not in the direc- 
tion of humanities and a liberal education for 
engineers, but rather that a liberal-aris student 
needs some understanding of the engineering 
process of thought in order to have a liberal 
education. By the engineering process of 
thought, I mean the practice of breaking down 
complex problems into more easily compre- 
hensible parts, solving the parts, and from 
these building up the solution. 

Our present world is becoming too beset 
with complex problems and is getting to have 
too short a time constant to accept the trial- 
and-error solution of these problems on the 
basis of intuition, superstition, and prejudice. 
We need to break down our problems into 
parts which we can comprehend. We need to 
logically decide what are the controlling fac- 
tors in a problem. We need to think in funda- 
mental terms. 


Scientific Method 


The engineer has been singularly successful 
in applying the scientific method to engineer- 
ing problems. Without prejudice he can say 
whether it is better economy to build a particu- 
lar hydroelectric plant or a steam-power plant. 
This logical unprejudice thought practice has 
not been so successful as in its application to 
problems of government, social relations, or 
religion. This is partly true because social 
problems are much less tangible. However, 
we must remember that it was only a short time 
ago that calculations of the strength and de- 
flection of a beam were similarly intangible. 

Although the application of the scientific 
method is learned through mathematics and 





' Westinghouse Electric Corporation, Pitts- 
burgh, Pa. 

* Arthur D. Little, Inc., Cambridge, Mass. 
Junior Advisory Mem. ASME. 
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science, its biggest field of common application 
is probably in engineering. Even here the field 
is limited and engineering is not generally 
taught as a particular application of a broad 
general principle. There are steps being made 
to widen the field of application of the scien- 
tific method. One of these is the field of opera- 
tions research which uses scientific methods to 
assist in solving some of the complex prob- 
lems involved in executive decisions. Even 
where the problems cannot be handled in terms 
of numbers, the scientific method is still the 
most effective approach to a solution. Get- 
ting as many relevant data as practical, picking 
the major variables, analyzing the effect of 
each on the whole problem and, above all, 
being free from bias, prejudice, and precon- 
ceived notions are the basic necessities for any 
effective thinking process. 

We need to strengthen our understanding of 
the fundamentals of our social behavior. We 
need to find out what are the variables which 
determine the stability of our economic sys- 
tem. We need to evaluate the elements on 
which we base our individual lives. Why am 
I living? What do I expect to give and to get 
from the world? How do my standards fit into 
society? How should I tie my life into the 
complexity of life around me? 

In the feudal era, man could get along reason- 
ably well by following tradition and his intui- 
tion. Now we have too much power at our 
disposal. Our social and economic system re- 
sponds too rapidly to inflammatory and disturb- 
ing functions to permit the luxury of prejudice 
and fuzzy thinking. The same type of scien- 
tific thinking which has led to our material 
development must be applied to its control. 
We need more and better thinkers and analysts 
who have been trained to approach complex 
problems by first breaking them into under- 
standable parts and then solving them by 
applying, without prejudice, appropriate 
fundamentals. 


. . . Chairman’s Corner® 


Tuis month I want to briefly discuss the 


Junior Forum which is conducted under the 


direction of the National Junior Committee. 
The Junior Forum is used to describe the activi- 
ties of the National Junior Committee; to 
stimulate the younger members of the Society 
to greater participation in society affairs; re- 
port on the Junior Sessions at the various na- 
tional meetings of the Society; discuss various 
phases of professional development and indus- 


’ Chairman of National Junior Committee, 
Charles T. Miller, Engineering Division, 
Curtis-Wright Corporation, Wright Aero Di- 
vision, Wood-Ridge, N. J. 


try training methods; and report on some of 
the activities of the Section Junior Groups. It 
is intended as a sounding board for the prob- 
lems and interests of the Associate Members of 
the Society, particularly the newer members in 
this group. It cannot be truthfully said that 
the Forum has accomplished all of these goals. 
We wonder why more of you do not attend the 
Annual, Semi-Annual, Spring, and Fall Meet- 
ings of the Society when they are held in your 
part of the country—particularly the National 
Junior Committee sessions at these meetings. 
We also wonder why more of you do not pre- 
pare papers for presentation at the various 
Society meetings. 

If you have ideas as to how the Society can 
be of greater assistance to you and/or others, 
drop us a line through National Headquarters 
at 29 West 39th Street, New York 18, N. Y. 
We are not guaranteeing positive results in 
every case but feel that you will get action in 
many cases. Keep in mind that, if you wish 
to get the most from the Society, you have to 
give a little more now and then. 


Columbia University Start- 
ing Pegram Atomic 
Laboratory 


A nucear-Puysics research building to 
house a new six-million-electron-volt accelera- 
tor has been started at Columbia University. 
The accelerator will be located on the campus. 

In making the announcement, Grayson Kirk, 
president of Columbia, said the $350,000 
structure would be known as the George B. 
Pegram Laboratory. 

The Atomic Energy Commission is providing 
$295,000 toward the cost of the building. The 
remainder is to come from the university. 

Dean George Braxton Pegram, Fellow 
ASME, is special adviser to the president of the 
university and in charge of negotiations involv- 
ing government-aided research at Columbia, 
He had a major role in development of the 
nation’s atomic-energy program. 


Meetings of Other Societies. .. 


March 14-15 
Steel Founders’ Society of America, annual meet 
ing, Drake Hotel, Chicago, III. 


March 14-16 
Society of Automotive Engineers production 
meeting and forum, Netherland Plaza Hotel, 
Cincinnati, Ohio 


March 28-29 

American Institute of Electrical Engineers, ma 
terials-handling conference, Hotel Cleveland, 
Cleveland, Ohio 


March 28-April 1 

American Society for Metals and 24 other tech 
nical societies, including the ASME Southern Cali- 
fornia Section, ninth Western Metal Exposition, 
Pan-Pacific Auditorium, Los Angeles, Calif.; 
ASM, ninth Western Metal Congress, Ambassa- 
dor Hotel, Los Angeles, Calif. Society for Non- 
destructive Testing and American Welding So- 
ciety, technical sessions to be held as part of 
Congress. American Foundrymen’s Society will 
meet March 28, also as part of the Congress 


March 31—April 1 

Symposium on boundary-layer effects in aero- 
dynamics, National Physical Laboratory, Ted- 
dington, Middlesex, England 
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ASME Standards Workshop .. . 


Interpretations of 1951 Code for Pressure Piping 


From time to time certain actions of the 
Sectional Committee B31 will be published for 
the information of interested parties. While 
these do not constitute formal revision of the 
Code, they may be utilized in specifications, 
or otherwise, as representing the considered 
opinion of the Committee. 

Pending revision of the Code for Pressure 
Piping, ASA B31.1-1951, the Sectional Com- 
mittee has recommended that ASME, as 
sponsor, publish selected interpretations so 
that industry may take immediate advantage 
of corresponding proposed revisions. Case 
No. 17 is published herewith as interim actions 
of Sectional Committee B31 on the Code for 
Pressure Piping that will not constitute a part 
of the Code until formal action has been taken 
by the ASME and by the American Standards 


Association on a revision of the Code. 


Case No. 17 


Inquiry: Is it the intent of Par. 105(6) that 
an allowable stress (§ values) for materials 


not included in Table 1 must be assigned before 
the material may be used? 

Reply: It is the opinion of the Committee 
that the intent of Par. 105(6) is to require that 
a stress value assignment be made before such 
material may be used. In order to clarify 
the situation it is being recommended that 
Par. 105(6) and corresponding paragraphs in 
Sections 2, 3, and 4 of the Code, be revised in 
accordance with the following wording: 

(6) Should it be desired to use any materi- 
als or methods of manufacture not now covered 
by this code or which may be developed in the 
future, it is intended that the manufacturer 
shall provide details of design and construc- 
tion which will be as safe as otherwise pro- 
vided by the rules of the code. Where it is 
desired to use materials not included in Table 1, 
written application shall be made to the Com- 
mittee fully describing the proposed material 
and the contemplated use, requesting that an 
allowable stress (Sf value) be assigned. Such 
materials shall not be used until the stress 
values have been assigned. 


Actions of the ASME Executive Committee 
At a Meeting at Headquarters on Jan. 19, 1955 


A Mgetinc of the Executive Committee of 
the Council was held on Jan. 19, 1955, in the 
rooms of the Society. David W. R. Morgan, 
chairman, presided. Also present were: Frark 
L. Bradley, Thompson Chandler, Albert C. 
Pasini, and W. F. Thompson of the Executive 
Commitee: L. N. Rowley, Jr., chairman, 
Finance Committee; J. L. Kopf, treasurer; 
E. J. Kates, assistant treasurer; H. C. R. 
Carlson, R. B. Lea, and Joseph Pope, directors; 
C. E. Davies, secretary; O. B. Schier, 2nd, 
assistant secretary; T. A. Marshall, Jr., 
assistant secretary; and Ernest Hartford, 
consultant. 


Survey-Questionnaire Appropriation 


The Executive Committee on Sept. 30, 1952, 
authorized an appropriation from the Members’ 
Service Reserve for the circularization of the 
entire membership to ascertain special interests 
and skills. An appropriation of $6000 was 
allotted. The Secretary reported that ex- 
penditures amounted to $8500, the increase 
being due to additional reports prepared by the 
International Business Machines Company 
Upon recommendation of the Finance Com- 
mittee, the Committee voted to increase the 
original appropriation to $8500. 


Board on Public Affairs 


It was voted to approve expanding the per- 
sonnel of the Board on Public Affairs to 
include the ASME representatives on Engineers 
Joint Council, and to request the Constitution 
and By-Laws Committee to submit this to the 
Council at its June, 1955, meeting for first 
reading. 
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Section Awards 


In 1954, at the suggestion of the 75th Anni- 
versary Committee, a special Section Award 
was established to be given ‘‘to that member 
of the Section who has, in the opinion of the 
Section, done most to further the aims and 
objectives of ASME."’ The award consists of 
the 75th Anniversary Medal and a certificate. 
Eight sections plan to present this award dur- 


ing February. The Executive Committee. 


approved the following nominations for 
Section Awards: E. W. Allarde, Canton- 
Alliance-Massillon; Thompson Chandler, 
West Virginia; Alexander G. Christie, Balti- 
more; Mark P. Cleghorn, Central Iowa; 
Cecil R. Davis, Toronto; Harry R. Kessler, 
Metropolitan; Justin J. McCarthy, Phila- 
delphia; E. L. Robinson, Schenectady. 


Technology-Executives Conference 


The President reported a successful Tech- 
nology Executives Conference which was held 
in Harmarville, Pa., Jan. 13-14, 1955, at the 
Gulf Research Laboratories. The Executive 
Committee voted to express appreciation and 
thanks to the Gulf Research and Development 
Company for the ccurtesies and hospitality 
extended to those who attended the Con- 
ference. (See pages 282-285 of this issue for 
a report of the meeting. ) 


Elmer A. Sperry Award 


Mrs. Robert B. Lea, daughter of the late 
Elmer A. Sperry, proposed the establishment of 
an award in commemoration of the life and 
achievements of her father to be known as the 





Elmer A. Sperry Award. The award would be 
“for the purpose of encouraging progress in the 
engineering of transportation and be bestowed 
in recognition of a distinguished engineering 
contribution which through application, 
proved in actual service, has advanced the art 
of transportation whether by land, sea, or air."’ 

The award would be presented by a Board 
composed of at least two members selected 
from each of the four engineering societies in 
which Mr. Sperry was most active: The 
American Society of Mechanical Engineers, 
the American Institute of Electrical Engineers, 
Society of Automotive Engineers, and the 
Society of Naval Architects and Marine En- 
gineers. The award would consist of a cita- 
tion, a bound copy of the Biographical 
Memoir of Elmer A. Sperry, published by the 
National Academy of Sciences, an honorarium, 
and a bronze medal. The Executive Com- 
mittee voted to accept the deed of gift, to 
establish the Elmer A. Sperry Award, and to 
undertake the responsibility of administering 
the award. 


Research Contract 


The Secretary reported a contract between 
the Joint ASTM-ASME Committee on Effect 
of Temperature on the Properties of Metals 
and the Battelle Memorial Institute. The 
contract involves research investigations in 
connection with compilation of high-tempera- 
ture data for carbon steel, bolting steels, and 
chromium steels for the Data and Publications 
Panel Project DP-8 of the Joint ASTM-ASME 
Committee. The contract became effective 
as of Jan. 15, 1955, and covers a period of 12 
months. 


Applied Mechanics Reviews 


The Secretary reported that the National 
Science Foundation had authorized an appro- 
priation of $10,000 for the operation of 
Applied Mechanics Reviews. The Air Research 
Center will contribute $10,000. 


Frequency-Response Book 


Arrangements have been made with The 
Macmillan Company for the publication of a 
book entitled ‘‘Frequency Response Sym- 
posium”’ to be sponsored by the Instruments 
and Regulators Division. The Executive 
Committee voted to authorize the publication 
of such a book in accordance with a contract 
submitted by The Macmillan Company. 


1954 Power Show 


A check for $500 was received from the 
International Exposition Company for an 
additional payment in connection with the 
1954 Power Show. The Committee authorized 
crediting the sum to the Research Reserve. 


1955 Power Show 


The following men were approved to serve 
as ASME representatives on the 1955 Advisory 
Committee for the Power Show: D. W. R. 
Morgan, president; A. C. Pasini, G. A. 
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Hawkins, J. H. Davis, and R. B. Lea, directors; 
Alex D. Bailey, and J. D. Cunningham, past- 
presidents; R. B. Smith, chairman, Board on 
Technology; R. W. Flynn, chairman, Meet- 
ings Committee; and C. E. Davies, secretary. 


Certificates of Award 


A special certificate for sixty-five years of 
membership in the Society was authorized for 
the following: W. W. Dashiell, Charles H. 
Davis, Frank G. Hobart, George E. Hunter, 
Edward A. Muller, and Ernest N. Wright. 

A Certificate of Award was granted to W. A. 
Carter ‘“‘for outstanding leadership in the 
development of Test Codes and the Supple- 
ments on Instruments and Apparatus.” 

The following retiring chairmen of Sections 
were granted certificates: Ellis P. Hansen, 
Milwaukee; and Ted C. Sheets, Toledo. A. 
Warren Colwell, who served as chairman of 
the Milwaukee Section in 1952-1953, also was 
granted a certificate. 


American Power Conference 


The American Power Conference will hold 
its 17th annual meeting in Chicago, March 
30-April 1, 1955. The Society has been in- 
vited to participate as one of the co-operating 
societies. The Executive Committee author- 
ized co-sponsorship in the Conference for 1955 
without commitment for future conferences. 
(Sessions of particular interest to mechanical 
engineers have been selected from the confer- 
ence program and appear on pages 289-290 of 
this issue. ) 


Literature for Formosa 


William G. Christy transmitted a com- 
munication from Paul B. Eaton, former mem- 
ber of the Council, now in Formosa on an 
educational mission, requesting the Society's 
support in securing publications for engineers 
in Formosa. It was suggested that publica- 
tion of the request be made in MecHANICAL 
ENGINEERING and that members of the 
Council be asked to co-operate. 


Memorial-Lecture Fund 


The Society has been asked to contribute to 
the Charles Le Maistre Memorial Lecture 
Fund which has been set up by the. Inter- 
national Electrotechnical Commission in 
honor of its late General Secretary. A con- 
tribution of $25 was authorized from the 
Secretary's Emergency Fund. 


Peaceful Atomic Development 


The President reported that he had received 
an announcement of the formation of a 
private or nongovernmental organization to 
promote the constructive development of 
atomic energy on an international basis. It is 
to be known as the Fund for Peaceful Atomic 
Development, Inc., a nonprofit organization. 
Walker L. Cisler, president of the Fund, stated 
that it was believed that the Fund ‘‘can play 
auseful role in mobilizing the human, scien- 
tific, and educational resources available in our 
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own as well as other countries for this 
challenging task.’ It was hoped the under- 
taking would ‘‘have the good wishes and sug- 
gestions of the ASME as this organization goes 
into operation.” 

The committee voted to express its agree- 
ment with the purpose of the Fund for Peace- 
ful Atomic Development, Inc., and to give 
moral support to this program. 


Appointments 


The Committee approved the appointments 
on committees and joint activities recom- 
mended by the Organization Committee at its 
meeting of Jan. 17, 1955. 

The following presidential appointment was 
noted: H. E. Bumgardner to Michigan State 
College, 100th Anniversary, Feb. 12, 1955. 








Engineering Societies Personnel Service, Inc. 


TueEseE items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members, 
or nonmembers and is operated on a nonprofit 
basis. 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 
New York 
8 West 40th St. 


Chicago 
84 East Randolph St. 


in order to maintain an efficient nonprofit per- 
sonnel service and are. available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of en- 
gineering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 


San Francisco 
57 Post St. 


Detroit 
100 Farnsworth Ave. 





Men Available! 


Mechanical Engineer, 29; varied experience 
includes reciprocating engines; diesels; marine 
engines; electronics; subcontracts; purchasing, 
planning, and scheduling; patent; administer- 
ing contracts; personnel; industrial and public 
relations. Me-181. 


Sales Manager, successful sales record resulting 
from contact with engineering, research, and 
executive personnel. Sales, administrative, and 
manufacturing experience in textile industry. 
Textile-engineering graduate. Me-182. 


Assistant or Chief Engineer, development or 
research; MSME; 20 years’ integrated experi- 
ence covering many mechanical products through 
light to heavy range. Skilled in technical manage- 
ment and building of personnel; seven years’ ex- 
perience at management levels. Me-183. 


Mechanical Engineer, 38; BME; broad experi- 
ence in instrument and electronics fields; electro- 
mechanical design, project supervision, sales, 
government contracts, management. Desires 
management or supervisory position, preferably 
small or medium company. Me-184. 


Executive Engineer-Industrial Engineer, 43; 
BSME; member ASSE; IES; 21 years’ varied en- 
gineering and industrial experience. Executive 
staff, research, and advisory agency; consulting 
engineer on illumination and job analysis; sales 
engineer, intangibles and products; safety direc- 
tor, 1 aircraft-engine manufacturer, multiplant 
operation; 2 manufacturer electric-household 
appliances; 3 air-base construction, overseas 
Strong background administration, industria! 
relations, etc. Will relocate in the United States 
or overseas. Me-185. 


Management Engineer, 42, married; interested 
in American expansion in Australia, New Zealand 
area; 20 years’ experience in administration, bud- 
get procedure, cost and market analysis, super- 
vision plant design, construction, operation, and 
maintenance; heavy-machinery sales. Desires to 
remain in Australasian area. Me-186-104-D-San 
Francisco 


Mechanical Engineer, 45, single; experienced 
Australian civil, mechanical, electrical engineer; 
completed master’s degree in petroleum; 15 years’ 
supervision heavy construction Australia, Eng- 


1 All men listed hold some form of ASME 
membership 


land, India, Middle East, Central America, includ- 
ing oilfield plants, pipe lines, pump stations, har- 
bor-terminal installations. Desires responsible 
foreign position. Me-187. 


Mechanical Engineer, qualified to supervise 
technical engineering staff and mechanics, all 
crafts. Twenty years’ experience in all phases of 
maintenance of power, heating plants, air condi- 
tioning, refrigerating systems, sewage-disposal 


projects, elevators, and conveyers. Prefers 
Eastern seaboard. Me-189. 
Mechanical Engineer, 36, married; BSME; 


background in regional sales, service, new-product 
promotion, field testing, development, technical 
reports, training schools, instruction manuals on 
internal-combustion engines; heavy commercial 
power plant; other experience. Me-190-Chicago. 


Mechanical Engineer, 28; BSME; two years’ 
experience co-ordinating expansion of turbine- 
laboratory facilities, specification and report 
writing; three years’ experience as supervisor 
drop-forge; one and a half years’ experience in 
manufacture power-plant equipment. Desires 
domestic or foreign employment. Me-191- 
Chicago. 


Mechanical or Maintenance Engineer, 31, 
married; five years’ design and construction of 
fluid-processing facilities; one and a half years’ 
supervision of maintenance in chemical plant. 
Prefers West Coast. Me-192-106-D-San Fran- 
cisco. 


Production Manager or Chief Engineer, 35, 
married; BSME; 18 years’ diversified experience 
in engineering, production, management, and 
labor; cost-reduction and profit emphasis. Rec- 
ord of results in metals, heavy process, and drugs. 
Me-193. 


Mechanical Engineer, 43; BSME; V.P.I.; 
PE; heating, ventilation, air-conditioning, boiler 
plants, gas plants, control equipment, piping, 
district steam-heat design experience; seven 
years’ gas and ammonia plant operation. Prefers 
South. Me-194. 


Professional Engineer, 20 years’ supervisory 
experience, planning and executing chemical and 
textile-plant projects; available for responsible 
position requiring engineering and business 
judgment. Me-195. 


Mechanical Engineer, 40, married; specialized 


in diesel engineering; installation, rebuilding, 
operation, design, survey; broad mechanical and 
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administrative background. Knowledge of four 


languages. Prefers West Coast or mountain 
states. Me-196-208-D-San Francisco 
Positions Available 

Chief Industrial Engineer, 35-45, thorough 


knowledge and experience in time study, and ad- 
ministration of a standard- hour-wage-incentive 
plan; at least five years’ experience as time-study 
engineer as well as three years as head of indus- 
trial-engineering department; heavy background 
in methods covering such operations as layout, 


shearing, rolling, welding, material handling in 
heavy-plate work. Will head up industrial- 
engineering activities. Salary open Central 
N. Y. State. W-869. 


Chief Engineer, mechanical, at least ten years’ 
design and supervisory experience in special and 
textile-machinery fields including chain-stitch 
equipment. Southern Germany. F-892 


Sales Manager, mechanical or electrical gradu- 
ate, 35-45, at least five years’ experience selling 
a national line of equipment to heavy industry, 
such as machinery. Knowledge of dust problems. 
Duties will include heading up national! sales 
organization of direct sales and manufacturers’ 
agents, calling on industries, in general, on line of 
dust collectors. $9000-$10,000, plus incentive. 
Employer will pay fee. Considerable traveling. 
Northern N. Y. State. W-908 


Plant Engineer, 33-35, mechanical, about ten 
years’ experience in a chemical plant; some design 
experience. Experience or knowledge of electrical 
distribution, boiler operation, and steam distribu- 
tion; building knowledge, report writing, estimat- 
ing and maintenance systems. $10,000-$15,000. 
New England. W-915. 


General Manager to assume administrative 
responsibilities and complete direction of a manu- 
factured gas utility. In addition to previous 
supervisory experience, must have sales and tech- 
nical background. Salary commensurate with 
ability and experience. Submit detailed résumé 
of background, experience and salary require- 
ments. New England. W-949. 


Senior Design Engineer, 35-45, mechanical, at 
least ten years’ internal-combustion engine, air- 
compressor, or gas-turbine experience, for design 
and bas ay of rotary compressors. $8000- 
$10,000. East. W-954. 


Chief Engineer for product department, nie- 
chanical or electrical graduate, to direct all engi- 
neering activities covering design, manufacture, 
installation and operation, and research activities 
in electrical and mechanical process-equipment 
fields. $10,000-$12,000. East Coast. W-964. 


Plant Manager, 40-50, good background, to 
head up production, production control, purchas- 
ing, industrial engineering, quality control, ma- 
terials handling, and traffic in a division of 1000 
employees. Should have experience in sheet- 
metal fabrication on such products as furnaces 
and aircraft accessories, with both high produc- 
tion and - =~ operation. Salary open. Mid- 
west. W-97 


meena Engineer, electrical, at least five 
years’ developing and designing household appli- 
ances and related mechanical devices; capable of 
carrying project through from initial concept, 
sketches, models, to finished design and layout 
Will be assigned to develop new products and 
modify present product line. $7500-$8000. New 
England. W-988 


Industrial Engineer, at least three years’ experi- 
ence covering time study, rates, plant layout 
production analysis, and materials handling in 
chemical-process industry. $6000. Conn. W-996. 


Assistant Engineer, mechanical, ten to 15 years’ 
experience reviewing designs and estimates on all 
mechanical phases in a large mining operation, as 
power-plant shovels, truck, or handling railroad 
equipment and shops, etc. Knowledge of Spanish 
desirable. $10,500, plus or minus; in addition to 
living allowance of $260 a month. South Amer- 
ica. F-10038. 


Instructor, BS degree in mechanical engineering 
or architecture; some experience in drawing 
instruction preferred. Will teach freshmen engi 
neering drawing and descriptive geometry 
Study for MS degree permitted and encouraged 
$3840 for ten months. New England. W-10 O11 


Engineers. (a) Director of engineering, 40-50, 
mechanical, at least 20 years’ experience; with 
ability and know-how in machine design, to be 
top executive reporting to president of company 
Must have proved record of administrative abil- 
ity. Salary open, plus bonus. (b) Project engi- 
neer, 35-50, mechanical, at least 15 years’ experi- 
ence. Will work for a company primarily en- 
gaged in machine design such as steel-forming 
equipment, solder-type mills, forming mills, pipe 
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Applicant must know general con- 
Salary open, plus bonus. 


mills, etc. 
struction of machinery. 
Ohio. W-1012 


Engineers. (a) Product engineer, 35-45, me- 
chanical or electrical graduate, capable of running 
own department, including laboratory testing and 
general engineering. Should have experience in 
instrument field, i.e., pressure and liquid gages, 
indicators, thermometer, etc. $7500-—$9500. 
(6) Menufacturing engineer, 35-45, to head up all 
machinery programming, manufacturing proc- 
esses. $7000-$9000. N. Y. State. W-1015. 


Assistant Plant Engineer, about 40, industrial, 
chemical, mechanical, or civil graduate, four or 
more years’ experience in plant engineering, food, 
pharmaceutical, or chemical-processing plants. 
Will be staff consultant on design and layout of 
plants, mechanical equipment, machinery, and 
parts for a manufacturer of liquid foods. $6000 
$8000 Considerable traveling. Headquarters, 
N. Y. State. W-1028. 


Engineers. (a) Factory manager, under 35, 
mechanical or industrial-engineering graduate, at 
least five years’ experience covering precision 
production, production control, quality control, 
costs, etc., in aircraft-electromechanical field. 
$10,000-$15,000 Must be citizen. (b) Design 
engineer, under 35, mechanical or electrical, at 
least five years’ experience covering design of air- 
craft-control accessories to design electrohydraulic 
servo mechanisms. $8000-$12,000 (c) Chief 
production engineer, mechanical or electrical, at 
least ten years’ aircraft-accessories experience, to 
supervise design for production and tool engineer- 
ing. $12,000-$15,000. N. Y. State. W-1036. 


Administrative Supervisor, mechanical, indus- 
trial design and product-engineering experience 
to take charge of drafting schedules, customer 


liaison, and product application for industrial 
consultant. $6000-$7000, plus bonus New 
York, N. Y. W-1041. 


Sales Engineer, mechanical, knowledge and 
sales experience in the oil-hydraulic field, medium 
to heavy hp range, up to 320 hp. $6000-$7200, 
and an expense account, plus other benefits. 
Headquarters, N. Y. or N. J. W-1049 


Sales Engineer, under 30, mechanical, back- 
ground in automatic machine design. This ex- 
perience is necessary. Will sell machine com 
ponents, indexing mechanisms, etc. $7000, plus 
incentive. Territory, Eastern seaboard. W- 
1058. 


Engineers. (a) Vice-president to head up engi- 
neering and sales of company engaged in the 
manufacture and sale of gages and gage devices 
to control automatic machine tools, particularly 
grinding tools. Salary open. (6) Sales engineer, 
young, for company manufacturing gages and 
gage devices to control automatic machine tools, 
particularly grinding tools. Some experience in 
this field desirable. Salary open. New York, 
N. Y. W-1060 


Assistant to President, administrative and 
office-management experience in heating, venti 
lating, plumbing, and air-conditioning fields for 
staff duties with consulting- ——— firm 
$10,000-$12,000. New York, N. Y. W-1061. 


Water-Utility Executive, civil or mechanical, 
professional engineer's license. Experienced in 
hydraulics, pumping, and gravity, with large-sized 
pipes up to 60 in.; surveying, knowledge of 


right-of-way locations; standard procedure of 
public-utility accounting Salary open. New 
England. W-1063 


Instructor or Assistant Professor, to teach in 
dustrial engineering. Opportunity to work for 


advanced degrees Instructor, $3420-$3960, 
academic term; assistant professors, $3980- 
$4520, academic term; summer-school teaching 
available. South. W-1068. 

Manager for Standards Department; experi- 
ence in time study, methods, and costs; must 


know machine-tool operations; a knowledge of 
M.T.M. methods. Man must have experience 
in a type of industry dealing with ‘‘one shot’’ as 


well as straight-line — Salary open 
New England. W-1072 
Industrial Atomic-Power Engineer, design 


studies and evaluation of over-all hydrodynamics 
systems, response characteristics, interaction of 
fluid systems, thermal and mechanical analysis 
etc., for nuclear-electrical power plants. BS or 
MS in mechanical or electrical engineering; ex- 
perience in fundamental hydrodynamics desira- 
ble. Western Pa. W-1086 


Refrigeration-Control Dev lop t E 
30-55, at least five years’ experience in designing 
or developing refrigeration controls or expansion 
valves on small compressors or air-conditioning 
equipment. Duties include project work, develop- 
ing, and designing controls, follow through on 
samples and tests of pilot models. Up to $10,000. 














Employer will negotiate fee. Travel 20 per cent 


of time. Ill. C-2516. 


Engine Designer, up to 55, at least three years’ 
experience in designing or developing heavy 
internal-combustion engines, for manufacturer of 
engines. $7200. Iowa. C-2518 


Chief Staff Engineer, mechanical, up to 40, at 
least five years’ experience in supe ervisory plant- 
maintenance work in multiplant organization, 
preferably heavy chemical, steel, or mining com- 
pany. Must have knowledge of heavy-process 
equipment. Will serve as staff consultant on all 
mechanical and plant engineering problems and 
equipment for a multiplant in heavy chemical and 


processing field. $10,000-$12,000. Employer 
will pay fee. Considerable traveling. Ill C- 
2531(a). 


Industrial Engineer, industrial or mechanical 
graduate, up to 32, at least two years’ experience; 
knowledge of steel-mill operations, to learn steel- 
mill management by taking time studies, develop- 
ing data, incentives, plant layout, etc. $4500- 
$6000. Ill. C-2555(a). 


Process-Methods Engineer, mechanical or 
electrical, up to 45, at least five years’ experience 
in methods and process work and assembling 
housed electronic equipment; knowledge of 
plastics, wood, and both ferrous and nonferrous 
fabrication. Duties include processing electronic 
equipment through manufacturing; some parts 
made and some assembled using machine-shop, 
sheet-metal shop, and bench assembly. Must be 
able to take blueprint and decide how to proceed 
from there. $7000-$12,000. Mich. C-2558. 


Chief Engineer, about 40, at least five years’ 
experience in metal fabrication, to play layout, 
mechanical-facilities design, co-ordination of engi- 
neering departments, estimate cost of manufac- 
turing, and general trouble shooter for vice- 
president of company manufacturing and fabricat- 
ing metal products such as shells. $8000-$12,000. 
Employer will pay fee. Ill. C-2566. 


Design Engineer, mechanical, at least two 
years’ experience in product design and develop- 
ment; knowledge of laundry equipment desired. 
Will start with and spend considerable time on 
board becoming familiar with company’s product, 
which is commercial-laundry equipment. $6000- 
$7000. Ill. C-2568. 


Steel-Mill Process Consultants, at least six 
years’ experience in steel-mill processing work 
“ men with good processing background in 
seamless-tubing operations. One of these should 
have metallurgical training; five men who are 
well versed in hot-rolled strip-mill operations. 
All will act as technical advisors on processing 
Six to eight months’ foreign assignments, for 
a consulting-engineering-management concern, 
$12,000, and per diem expense. Employer will 
pay fee. Yugoslavia. C-2571. 


Assistant Range Engineer, mechanical or elec- 
trical graduate, 25-35, at least five years’ experi- 
ence in designing and developing electrical devices 
with mechanical motion; knowledge of appliance 
controls helpful. Will do creative engineering 
analyses of electrical-mechanical devices for con- 
trolling major appliances and particularly ranges. 

$5000-$8000. Ill. C-2578(a) 


Staff Plant Engineer, mechanical, to 50, at least 
five years’ experience in multiple plant-preventa- 
tive maintenance engineering and cost surveys; 
knowledge of bulk and building-material manu- 


facturing. Will be staff advisor to vice-president 
in charge of manufacturing. Up to $12,000. 
Considerable traveling. Hdgqrs., Ill. C-2591. 


Manufacturing Executive, mechanical, electri- 
cal, or chemical-engineering graduate, a minimum 
of 15 years’ in product design, methods and proc- 
ess development, and all other basic manufactur- 
ing function; experience in light manufacturing 
industry, for developing the tooling and manufac- 
turing product specification for new products 
in automatic-control devices. $12,000—$18,000. 
South Wis. C-2594 


Engineers. (a) General manager, 40-50, at 
least five years’ experience in over-all administra- 
tive and sales duties of a stamping plant produc- 
ing on mass-volume low-cost basis as would be 
required in automotive industry. Duties will 
include managing a plant and business engaged in 
manufacturing of gears and stampings; some job- 
shop runs as well as mass production. $10,000- 
$12,000. Company might pay fee. (b) Chief tool 
engineer, 40-50, at least five years’ experience as 
chief inspector in tool, gear, or stamping shop, 
working to close tolerances, to supervise design, 
processing, and manufacturing tools for close 
tolerances stamping and gear cutting. $7200 
$9000. Ill. C-2602. 


General Manager, 45-55, 
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COMBUSTION ENGINEERING 
ADOPTS YARWAY SEATLESS 
BLOW-OFF VALVES FOR 
PACKAGE BOILERS 








Combustion Engineering, Inc. on this package boiler 
installation at the Orangeburg Pipe Plant in California, 
again includes Yarway Seatless Blow-Off Valves 

as part of the ‘“‘package.”’ 


It’s a popular idea—and growing fast. All good package-type 
boiler installations are better when equipped with Yarway 
Seatless Blow-Off Valves. 


More and more boilermakers are standardizing on Yarways, 
and more and more boiler users are expecting the advantages 
of Yarway Blow-Off Valves on their package units. 


Get the full story on why more than 15,000 boiler plants use 
Yarway Blow-Off Valves, some for 30 to 40 years. 


YA RNA LL-WARI NG COM PANY Yarway Type "B"’ Seatiess Tandem 
7 P . Blow-Off Valve. Note balanced 
100 Mermaid Avenue, Philadelphia 18, Pa. sliding plunger design with no 


seat to score, wear, clog or leak. 


BRANCH OFFICES IN PRINCIPAL CITIES Presoures to 400 pel 


BLOW-OFF VALVES 
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experience in heavy management work, and abil- 
ity to make decisions in steel-plate ee 
and wooden-boat building or repairing. Will 
manage the engineering, building, and repairing 
of marine equipment for an engineer and builder 
of boats. $10,000-$12,000. Employer will pay 
fee. Ill, C-2610. 

Production Tooling and Methods Engineer, 


35-45, at least five years’ experience in manufac- 
turing or fabrication of metal parts on mass- 














knowledge of flat-parts tooling 
for punch presses and precision machining. 
$10,000-$15,000. Calif. C-2631(d). 


Senior Project Engineer, BS(ME), 30-50, at 
least five years’ experience in research develop- 
ment of small electrical and mechanical com- 
ponents, including supervisory and administra- 
tive duties, plus program planning and report 
writing. $6900-$9600. Employer will pay fee. 
I. C-2641(a). 


production basis; 


Candidates for Membership and Transfer in the ASME 


Tue application of each of the candidates listed 
below is to be voted on after March 25, 1955, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references. 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immediately. 


Key to Abbreviation 


R = Re-election; Rt = Reinstatement; Rt & T 
= Reinstatement and Transfer to Member 


New Applications 


For Member, Associate Member, or A filiate 

Avsricnat, Ropert S., Atlanta, Ga. 

ALLMAN, Georce J., Charleston, W. Va. 

AMBROOK, ROBERT F., Lansing, ‘Mich. 

ANDERSON, Tuomas B. H., Jr., 
W. Va. 

Anous, A. Stuart, Jr., Hicksville, N. Y. 

ANTHONY, Anprew J., Wellsville, N. Y. 

Baas, Freverick C., Pittsburgh, Pa. 

Barje, Orto E., Hollywood, Calif. 

BARDALAYE, Amutya C., Assam, India 

BaRKLE, Joun E., JR., E. Pittsburgh, Pa. 

Bar iow, Artuur H. F., New York, N. Y. 

BARTLETT, Ftoyp M., Tulsa, Okla. 

Barton, Serce P., Ridley Park, Pa. 

Bennett, WaRREN G., Indianapolis, Ind. 

BuatTTacnaryyA, Asoka K., New York, N. Y. 

Briiincs.ea, Currrorp M., Jr., Alliance, Ohio 

Biackwoop, Davip E., Washington, D. C. 

Bratspect, IreNe L., Los Angeles, Calif. 

Bocan, C. WarrEN, Washington, D. C. 

Boorn, Sytvester F., Elgin, Il. 

BORKENHAGEN, Wattace H., 
N. Mex. 

Brees, Dace W., Kansas City, Mo. 

Bressette, DevcBert M., St. Albans, Vt. 

Briscn, WAuTER F., China Lake, Calif 

Bronson, Jonn C., Los Alamos, N. Mex 

Brown, Artuur F. C., Washington, D. C. 

Brown, James S., Cookeville, Tenn 

Busse, Marvin H., Sheboygan, Wis. 

CarRNeEY, Bernarp R., Niagara Falls, N. Y. 

Cuase, Jm C., Tulsa, Okla. 

Cuase, Lzon, Massapequa, L. I., N. Y. 

Cuumick, Ivan, Royal Oak, Mich. 

Currrorp, Josern N., Boston, Mass. 

Crover, Dean H., Burlington, Iowa 

Cooke, CHarves M., Pittsburgh, Pa. 

Copge._anp, Evoene H., Albuquerque, N. Mex. 

CossaBoon, Ropert E., Wellsville, N. Y. 

Derrerpine, Leo J., Schenectady, N. Y. 

DeRossr, Guipo, Barranco, Lima, Peru 

DesMarsons, R. Pavut, Dorchester, Mass. 

Dratre, Henry E., Maplewood, N. J. 

E1sner, Geratp, Mount Vernon, N. Y. 

Evvison, Wii1aM, Flushing, N. Y. 

FarRNsworts, Haro.p V., Boston, Mass. 

Fau.ps, Georce R., Racine, Wis. 

Fertic, Artnur A., Westfield, N. J. 

Fisner, Ropert E., Birmingham, Ala. 

Forster, James A., Schenectady, N. Y. 

Fowver, FRANK E., St. Louis, Mo. 

Gosse.rm, ALpert E., Los Angeles, Calif. 

Groetzincer, WriiiaM H., 3rp, Huntsville, Ala. 

Hacker, Avsert L., Manila, Philippines 

Harner, Evcene R., Indianapolis, Ind. 

Hacer, Ricwarp W., Mobile, Ala. 

Harper, Rosert C., Sheboygan, Wis. 

Harrison, Percy S., Newport News, Va. 

Hay, Artuur L., Jr., Savannah, Ga. 

Herwick, Joun S., Cleveland, Ohio 

Herzoc, Bertram, Cleveland, Ohio 

HITTNER, Herspert H., Philadelphia, Pa. 

HorrMan, CHARLES M. E., Baltimore, Md. 

Hour, WriiiaM V., Jr., El Paso, Texas 

JOHNSON, HEKSERT. Gus Brantford, Ont., 

Junoe, Ricnuarp M., Schenectady, N 

Kack, Wi_pert A., Cassadaga, N. Y. 

KENNEDY, ROBERT ‘hey Richland, Wash. 

Kino, Irwin, Elmhurst, N. Y. 

KJEMTRUP, Jens E. F., Charleston, W. Va. 

K.i10n, Dantet E., Yonkers, N. Y. 

KRAMER, Lioyp B., Pittsburgh, Pa. 

Kris, Epwarp H., Newark, Del. 

LALCHANDANI, Mencurayj W., Baroda, India 


Charleston, 


Los Alamos, 


Can 
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Laster, WALTER R., Brookfield, Il. 
Levy, MARTIN J., Bridgeport, Conn. 
Lupsy, Saut H., Los Angeles, Calif. 
Linpsay, Davip W., Cincinnati, Ohio 
Luta, Remus A., Natrona Heights, Pa. 
Lyncun, Paut J., Fort Worth, Texas 
Lyons, WiiuraM J., Charlotte, N. C. 
MANpI0LA, Luts R., Havana, Cuba 
MANSELL, Davip W., Garden City, L. I., 
Markevorr, Georce, New York, N. Y 
Marks, Rozert H., Brooklyn, N. Y. 
Martin, MattHew T., New York, N. Y. 
MASHBURN, WILLIAM H., Marietta, Ga. 
Matsuno, TaAKeIcuat, Hitachi, Japan 
MAYNARD, CHARLES J., Jackson, Mich. 
McDona p, Patrick H., Jr., Raleigh, N. C. 
McKoy, James B., Jr., Pensacola, Fla. 


a: ¥, 


McLean, REvuBEN F., Ottawa, Ont., Can. 
MIcHALSKI, Epwarp M., Chattanooga, Tenn. 
Mrppveron, ArtHuR G., Bryn Mawr, Pa. 


Mritcer, Cacvin A., Springfield, Ill 
Morino, WALTER G., Jr., Toledo, Ohio 
Mumper, Henry D., New Milford, N. J. 
Newton, Howarp L., West Allis, Wis. 
Nortaup, Maynarp S., Roselle Park, N. J. 
O’Brien, Ricaarp F., Philadelphia, Pa. 
Oxtver, CHARLES F., JR., Pensacola, Fla. 
Osora, Vatno J., Sunderland, Durham, England 
Parpoe, WiiitaM S, Merion Station, Pa. 
PARSEGIAN, V. LAWRENCE, Troy, N. 
Peterson, Joun M., Akron, Ohio 
PoHLMAN, JOHN F., Rock Island, Ill. 
Poutson, Joun S., Salt Lake City, Utah 
ProwazkA, Georce J., Cranford, N. J. 
Purrer, Dantet W., Lynn, Mass 

Querry, Avpert S., Ardmore, Pa. 
Ranocaik, ANDReEw, Clifton, N. J. 
Rerzincer, Davin W., Racine, Wis. 
Roperts, Jonn S., Charleston, W. Va. 
Rosser, Joun C., Jr., Godwin, N. C. 
Rorusart, Haron A., Teaneck, N. J. 
Scnorr, Rosert A., Mobile, Ala. 

ScuHwarz, CarRLos T., Guayaquil, Ecuador 
Secx, CHARvEs F., Corning, N. 

Se_pee, ARTHUR, Battle Creek, Mich. 
SHaw, Horton R., Woodside, L. I., N. Y. 
Sriver, ALFRED H., Cincinnati, Ohio 
Ssirn, Ottis B., Mobile, Ala. 

Smytu, Lovicx P., Chester, Va. 

Speer, Ivan E., Phoenix, Ariz. 
STEINHAUSER, ANTON L., New York, N. Y. 
Stetmnmetz, Henry G., Jr., Mamaroneck, N. Y. 
STEPHENS, RoszertT V., Seattle, Wash. 
STEPHENSON, Espen A., Chattanooga, Tenn. 
STEPHENSON, Mark E., Jr., Waltham, Mass. 
Strus, Joserx W., Wilmington, Del. 
Tenorio, Cartos A., Buenos Aires, Argentine 
Tuomas, FRANK A., Jr., Spring Hill, Ala 
TRUEBIG, Raymonp F., Glen Oaks, Queens, N. Y. 
Wacker, Morton T., Fort Worth, Texas 
Warner, Rosert K., Silver Spring, Md. 
WeEIKMAN, Donacp, Houston, Texas 
Wertzet, Raymonp E., Indianapolis, Ind. 
Wrrson, Josern A, Amarillo, Texas 
Wintuer, Kay I., Joliet, Ill 

Wistranp, Hans A., Akarp, Sweden 
Womate, THURMAN D., Jr., Paducah, Ky. 
Wricnt, Donacp H., Somerville, N. J. 
Zierce, Ropert G., St. Albans, W. Va. 
Zisex, Emi J., New York, N. Y. 

ZoGRAFOV, THEODORE S., Hamden, Conn 
ZwerRNeER, Gene A., Washington, D. C. 


Change in Grading 


Transfers to Member or A fiiliate 


BaTCHELDER, Lew A., Durham, N. H. 
Betz, Frep W., Jr., Yardley, Pa. 
Brenstock, Georce J., Larchmont, N. Y 
Butmer, CHARLTON A., Wilson, N. Y. 
Crornter, Ropert F., Auburn, Ala. 
CrowserR, Kennet E., Huntington Park, Calif. 
Donanue, JAmes E., Swarthmore, Pa. 
Dyer, RicHarp F., Kingsport, Tenn 
FERRARI, RayMonp E., Staunton, Va. 
Fisuer, Ricwarp H., Glen Rock, N. J. 
Gates, JAmes R.., Joliet, Ill. 

Grar, FRANK E., Birmingham, Ala. 
HeBRANK, WILtiAM H., Severna Park, Md. 
HENDREN, Evcene E., Los Angeles, Calif. 
Houz, Cuarves P., Charleston, W. Va. 
Hono tp, Rosert P., Sheboygan, Wis. 
Jones, Ciarence R., Augusta. Ga. 





Miter, Warp M., Newton, Iowa 
NEvSEN, Rospert, Cincinnati, Ohio 
Ovsen, Gustav E., Arverne, N. Y. 
PFEFFER, JAMES F., Jr., Wilmington, Del. 
Rog, KenNetTH A., New York ,N. Y. 
Rytanper, Henry G., Austin, Texas 
Srecertst, WALTER L., Affton, Mo. 
Witey, Russett C., Cranston, R. I. 


Transfers from Student Member to Associate Mem- 
60 


Obituaries ... 


Amabile Emile Aletti (1909-1954), senior 
project engineer, Engineering Division, Catalytic 


Construction Co., Philadelphia, Pa., was killed 
in an airplane crash, Oct. 26, 1954. Born, Phil- 
adelphia, Pa., Feb. 18, 1909. Parents, Louis 
and Margerite (Damay) Aletti. Education, 
BS(ME), Drexel Institute, 1932; electronics 
course, University of Pennsylvania. Married 


Ann Socinelli, 1942. Assoc. Mem. ASME, 1946. 
Survived by wife and three children, Vincent, 
Ann, Adele. 


Maxwell Alpern (1884-1954), retired mechani- 
cal engineer of Vineyard Haven, Mass., died 
Dec. 9, 1954. Born, Alpena, Mich., June 25, 
1884. Education, BS, University of Michigan, 
1906. He held several patents on stoker designs. 
Mem. ASME, 1916. Survived by wife. 


Duncan William Fraser (1875-1954), former 
president and chairman of the board of American 
Locomotive Co., New York, N. Y., died Dec. 20 
1954. His 56-year career with Alco spanned a 
period which started when the company was 
building wood-burning locomotives and ended 
after the dieselization of U. S. railroads had been 
neariy complet Born, Churchville, Pictou 
County, Nova Scotia, June 2, 1875. Parents, 
Simon and Harriet (Cameron) Fraser. Education, 
high-school graduate. Married Edna Hubley, 
1932. Mem. ASME, 1946. Survived by wife; 
daughter, Mrs. James B. Thorpe, Chicago, II; 
and sister, Isabelle Fraser, Providence, R. I. 


Ernest Albert Garrett (1874-1954), former 
chairman, Jacobs, Barringer & Garrett, Ltd., 
consulting engineers and naval architects, London, 
England, died Nov. 27, 1954. Born, Clapton, 
North London, England, June 15, 1874. Educa- 


tion, St. Johns-at-Hackney Grammar School, 
London. Married Ruth Margaret Tiddeman, 
1903; son, Edmund Carlton. Mem. ASME, 


1907. He was also a member of several other 
technical societies. At the outbreak of war in 
1914 he joined the RNVR and in 1916 was ap- 
pointed to the Ministry of Munitions as chief 
inspectior for Railway Material Branch. In 1917 
he went to the United States as representative of 
the Ministry of Shipping, and was supervisor of 
shipbuilding at Philadelphia, Pa., for vessels 
building to British Government account, being 
responsible for both hull and engine departments. 
In 1919 he was appointed assistant to Lord 
Inchcape to supervise the taking over of enemy 
vessels by the British Government and their sale 
to private owners. He was awarded the OBE 
in 1921. He was an authority on the design and 
maintenance of oil tankers and oil-storage in- 
stallations. He held patents on the ‘‘Universal” 

system of piling, the first successful interlocking 
steel-sheet piling, and on a form of thread pro- 


tector for use on oil-well casing. He invented, 
among several other devices, the hydraulic 
operated land torpede. With his brother, 


Herbert Garrett he was the patentee of the 
Garratt articulated locomotive. 


Charles Elliott Gillett (1888-1954), chief 
inspector, Norton Co., Worcester, Mass., died 
Dec. 14, 1954. Born Buckland, Mass., March 
27, 1888. Parents, Elliott F. and Luana R. 
(Newell) Gillett. Education, BS, Worcester 
Polytechnic Institute, 1911. Married Marion A. T 
Jefts, 1913: son, Newell E. Jun. ASME, 1913; 
Mem. ASME, 1921. 


William Osgood Hildreth (1865-1954), one 
of the country’s foremost authorities on ~~ 
office conveyer systems, died Dec. 9, 1954, 
Syracuse, N. Y. He was associated with the 
Lamson Corp. from 1903 until his retirement in 
1950. Born, Gardiner, Me., Nov. 15, 1865 
Parents, Thadeus and Ann Maria (Sevey) 
Hildreth. Education, BS, Massachusetts In- 
stitute of Technology, 1887. Married Mary 
Elizabeth Hildreth, 1894. Jun. ASME, 1 
Mem. ASME, 1930. In 1953 Mr. Hildreth 
received a citation marking his 65-year member- 
ship in the Society. Survived by a son, Col. 
Edward E. Hildreth; and a grandson, Cadet 
Edward E. Hildreth, Jr., of the U. S. Military 
Academy at West Point, N. Y. 


(ASME News continued on page 298) 
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a NEW fine-grain phosphor bronze with 
07% GREATER ENDURANCE LIMIT 


FINE-GRAIN STRUCTURE IS THE MAIN REASON... 





Micrographs (75x magnification) tell 
the inside story. Top, note the fine- 
grain structure of DURAFLEx. Compare 
it with the grain structure of ordinary 
phosphor bronze, bottom. 


Try a FREE SAMPLE of 


Sheet. . . up to 0.062” thick 


Bea" 


Wire ... up to “6” diameter (approx. ) 





MECHANICAL ENGINEERING 





DURAFLEX* is a new, fine-grain phosphor bronze 
developed and sold only by Anaconda. Compara- 
tive fatigue tests show that the endurance limit of 
DURAFLEX is approximately 30% higher than for 
ordinary phosphor bronzes. In surface appearance, 
surface smoothness and resistance to corrosion, it 
is equal to, or better than, other phosphor bronzes. 
Further, its formability is increased with no sacri- 
fice in yield strength. puRAFLEX is a premium phos- 
phor bronze in every way except cost; there’s no 
increase in price. 

If youre now using a hard-temper phosphor 
bronze, chances are that you can do the same form- 
ing in extra-hard temper purAFLEX. If you're look- 
ing for longer life in the parts you form, we'll be 
glad to send you a free sample of DURAFLEX. Try it, 
test it, and you will agree that it’s superior. 


5576 *Trade-Mark 


DURAFLEX fine-grain phosphor bronze 


R 


an ND product 


i 


MADE BY THE AMERICAN BRASS COMPANY 











=="FREE SAMPLE - 


The American Brass Company, Waterbury 20, Connecticut 
(In Canada: Anaconda American Brass Ltd., New Toronto, Ontario) 


Yes, we'd like to try purRaFLEx. Please send us a free sample of 
sheet in Mines, — 

wite ii... femines; diameter. 
(We'd like to talk to one of your metallurgists about DURAFLEX. 
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Joseph Daniel Kreis (1897-1954), consultin 
engineer, Cleveland, Ohio, died Nov. 30, 1954. 
Born, Slobodsia-Komaresty, Bukovina, Austria, 


March 13, 1897. Education, attended private 
and public schools until 1910; Real Gimnazium 
(scholarship), 1914. Naturalized U. S. citizen, 


Keep Your ASME Records Up to Date 


ASME Secretary's office in New York de- 
pends on a master membership file to maintain 
contact with individual members. This file is 
referred to dozens of times every day as a source 
of information important to the Society and 
to the members involved. All other Society 
records and files are kept up to date by in- 
corporating in them changes made in the 
master file. 

From the master file are made the lists of 
members registered in the Professional Divi- 
sions. Many Divisions issue newsletters, 
notices of meetings, and other materials of 
specific interest to persons registered in these 
Divisions. If you wish to receive such infor- 
mation, you should be registered in the Di- 


Please print 


Name 


Home 
address 


Name of 
employer 


Address of 
employer 


Street 





Product or 
service of company 


Title of position held. 
Nature of work donc... 


I am a subscriber to (please check) 
Publication 


(-] Mecuanticar ENGINEERING 
(J Transactions of the ASME 
[) Journal of Applied Mechanics 
(] Applied Mechanics Reviews 


( A—Aviation 

() B—Applied Mechanics 
(_) C—Management 

] D—Marterials Handling 
(-] E—Oil and Gas Power 
(] F—Fuels 

CJ G—Safety 


(J H—Hydraulics CJ R—Railroad 





Please register me in three Professional Divisions as checked: 


Cj J—Metals Engineering 

(-[] K—Heat Transfer 

(-] L—Process Industries 

() M—Production Engineering 
(-] N—Machine Design 

() P—Petroleum 

C) Q—Nuclear Engineering 


visions (no more than three) ‘in which you 
are interested. Your membership card bears 
key letters opposite your address which indi- 
cate the Divisions in which you are registered. 
Consult the form on this page for the meaning 
of the letters. If you wish to change the 
Divisions in which you are registered, please 
notify the Secretary's office. 

It is important to you and to the Society to 
be sure that your latest mailing address, busi- 
ness connection, and Professional Divisions’ 
enrollment are correct. Please check whether 
you wish mail sent to home or office address. 

For your convenience a form for reporting 
this information is printed on this page. 
Please use it to keep the master file up to date. 





ASME Master-File Information 


(Not for use of student members) 


Check mailing address 


Address changes effective 
when received prior to: 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


C) S—Power 

_] T—Textile 

C] V—Gas Turbine Power 

C] W—Wood Industries 

(-] Y—Rubber and Plastics 

(_] Z—Instruments and 
Regulators 
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Mem. ASME, 1949. He held patents on a 
rotary punching device, as machine, 
distillation system, and several others. Author 
of many technical papers presented before various 
societies. 


Peder Lobben (1858-1954), retired head of 
Peder Lobben Technical Correspondence School, 
Oslo, Norway, which he started in 1916, died 
Oct. 19, 1954. Born, Modum, Norway, May 10, 
1858. Education, common school and technical 
school in Norway; continued studies in the U. S.; 
and supplemented studies with various ICS 
courses. A _ prolific author his ‘Machinists’ 
and Draftsmen’s Handbook” was published by 
D. Van Nostrand & Co., New York, he 
Several other of his textbooks were published by 
Aschehoug & Co., Oslo. Mem. ASME, 1895. 
On May 6, 1946 he received the 50-year member- 
ship pin from the Society. Survived by a 
daughter, Anna. 


Curtis Clark Myers (1879-1954), resident 
director, Daniel Guggenheim Airship Institute, 
Akron, Ohio, from 1943 to 1949, died Dec. 3, 
1954, in Hudson, Ohio. Born, Livonia, N. Y., 
July 9, 1879. Education, ME, Cornell Univer- 
sity, 1903; MME, 1905. While at Cornell he 
studied under Prof. R. H. Thurston, first presi- 
dent of ASME, and at one time worked for him as 
a student assistant. Jun. ASME, 1905; Mem. 
ASME, 1920. Early in World War II he was 
assistant manager, War Production Board iu 
Syracuse, N. Y., and later was special research 
engineer in aluminum and magnesium for WPB 
in Washington, D. C. Survived by wife, Flor- 
ence. 


Frederick Conrad Schoening (1885-1954), 
ordnance engineer, Bureau of Ordnance, Navy 
Department, Washington, D. C., died Sept. 8, 
1954. Born, Riga, Latvia (Russia), Dec. 9, 
1885. Parents, John and Lihbe (Grunert) 
Schoening. Education, attended Valparaiso 
(Ind.) University, 1910-1912; BS, Columbia 
University, 1918; postgraduate work at Colum- 
bia, 1921-1922; Massachusetts Institute of 
Technology, summer of 1921. Naturalized U. S. 
citizen, New York, N. Y., March 7, 1913. 
Married Elizabeth Kruhmin, 1917. He held a 
patent on a powder dispenser. Author of 
technical papers published in trade journals. 
Jun. ASME, 1920; Assoc-Mem. ASME, 1923; 
Mem. ASME, 1935. 


Ervin Russell Spencer (1896-1954), super- 
intendent, electric and water plant, City of Grove 
City, Pa., died Nov. 12, 1954. Born, Allen's 
Grove, Wis., Dec. 20, 1896. Parents, Charles C. 
and Emma L. Spencer. Education, BS, State 
College of Washington, 1926; ME, 1945. Mar- 
ried Elida E. Mangum, 1919; children, Geraldine 
L., Charles Loren. Author of several papers on 
petroleum presented before professional and 
technical societies. Mem. ASME, 1948. Served 
the Society in the Oil and Gas Power Division 
activities. 


Russell Wellesley Stovel (1877-1954), retired 
electrical engineer, died Dec. 21, 1954, at his 
home in Upper Montclair, N. J. Born, Toronto, 
Ont., Can., Feb. 22, 1877. Parents, Samuel and 
Jasamina (Callaway) Stovel. Education, BS, 
McGill University, 1897; MS, 1901. Natural- 
ized U. S. citizen, Essex County, N. J., 1914. 
Married Helen Grant Eassau, 1901 (deceased); 
children, Helen M. and Russell W., Jr. Married 
2nd, Adelaide Soper, 1936. Jun. ASME, 1902; 
Mem. ASME, 1907. Survived by wife; som, 
Russell W., Jr., and daughter, Mrs. Lawrence C. 
Stearns. 


(1883-1954), consultant, 
patent department, Combustion Engineering, 
Inc., New York, N. Y., died Dec. 7, 1954. Born, 
St. Louis, Mo., Jan. 10, 1883. Parents, John 
and Elise (Jansen) Tolensfeldt. Education, 
BS(ME), Washington University, 1904. Married 
Margaret E. Barnes, 1915; daughter, Peggy. 
Author of articles and reviews for Combustion. 
He held six U. S. Patents. Mem. ASME, 1918. 


Kurt Toensfeldt 


George Alphonsus Weschler (1881-1954), 
consulting engineer on such projects as the ait 


conditioning of the House and Senate Office 3 


Buildings and the restoration of Colonial 


Williamsburg, died Dec. 27, 1954, at his home i q 


Kenwood, Md. 
Md., May 28, 1881. Education, 
University, 1910; ME, 1913. : | 
1942. He organized the mechanical-engineef? 
department at the Catholic University in 1 
and taught there for about 25 years. In 1 , 
as a result of his survey, Congress appropriated 
$16 million for the modernization program for 
Capitol power plant. Survived by wife, Theres@ 
Krogman Weschler; two sisters, Agnes W. 
Katherine J., Washington, D. C.; and three 
brothers, Charles H., Martinsburg, W. 
Maurice E., Chevy Chase, Md.; 
Washington, D. C. 


Va.; © 
Andrew A. 


Born, Prince Georges County, | 
BS, Purdue > 
Mem. ASME, ~ 
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